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THE ABILITIES OF AN EXPERT MARKSMAN 
TESTED IN THE PSYCHOLOGICAL 
LABORATORY 


Ahtiiuu L Gatks, Teachers College, Columbia University 


The current interest and activity of psychologists in devising 
and applying tests of special fitness for various vocations re- 
quired in military o[)eriitions, may justify a report upon an 
examination in the psychological laboratory of a man of expert 
ability as a marksman. Mr. William F. Blasse, of San Fran- 
cisco, long known as an exceptional marksman, scored the 
world's record on the 200 yard range, ‘tree off-hand shooting, 
100 shot.s consecutively, on Sqiteniher 22, 1916. Using the 
King Target, Mr. Blasse scored 223 points out of a possible 
300 which would have required each of the 100 shots to have 
been placed within one and one-half inches of the center of the 
target. Some idea of the accuracy of Mr. Blas.sc's shooting 
is indicated by a detailed score; of the 100 shots, 38 scored 
red flags (within 1.5 inches from the center), 47 blue flags 
(3 inches from center) and 15 white flags (6 inches from 
center). The average distance of the 100 shots from center 
would he about 2.3 inches. Thus at a distance of 200 yards, 
shooting without a rest, Mr. Blasse would find a man's head 
an easy mark. 

Taken into the University of California ]al)oratory, Mr. 
Blas.se gladly submitted to an experimental examination in an 
effort to determine in wliat rCvSpects his superiority over the 
marksmen of average or inferior ability was to be found. From 
many tests tried, only tho.se which jjosscss some special signi- 
ficance are mentioned. As a conlrnl group, 10 students in the 
laboratory consented to go through the same series of tests. 

1 
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The group included 2 fair, 4 mediocre, 3 poor inarLsincii, and 
one who. had shot a gun less than a half dozen times. 

First of all it seems important tliat the ex[)crt inarlcsman 
should have good eye-sight — ^biit docs he need to possess ex- 
ceptional vision? A tew stock tests demonstrated at once that 
while Mr. Blasse^s eyes were efficient and without luarkcd de- 
fects, they were not markedly above normal. In acuUniess 
of vision, he was not unusual; color vision was iioniial ; neither 
myopia, hypevmetropia nor astigmatism of noticcahle amount 
was present, and the general iiiuscular control was normal. In 
short, his vision was good but not exceptional. 

The second group of tests was concerned with the steadiness 
of motor control. Most of the tests employed are fanuliar to 
the psychological laboratory, and I shall economize space hy 
omitting detailed descriptLons of apparatus as well as details 
concerning the data. 

The brass plate steadiness test described by VVIiip[)Ic,^ 
with holes whose diameters were 32, 20, 16, 13, 11, 10, 
9, 8, and 7 sixty-fourths of an inch, respectively, was first used. 
Holding the arm at full length, Mr. filasse showed consider- 
able superiority to the other 10 subjects, hy holding the needle 
for 3 seconds in the hole of 13/64 inch diameter, while the 
steadiness of the other sv\b]ects failed in the next larger hole 
(16/64 inch), 6 others touched the sides of the 20/64 inch 
hole and one student failed in each of the 4 trials in the largest 
hole (1/2 inch). These relations held approximately for 
either hand, although the right hand was, on the whole, some- 
what more steady. 

For measures of the steadiness of one form of vohintarv 
muscular control, the "tracing hoard” test" was employ eel. 
Several tests were made with the board placed at dilTerent 
angles, and in alt these tests Mr, Blasse was somewhat, hut 
not markedly, superior to the other subjects. The most . steady 
student was quite as good. 

The so-called "target test/^ designed to measure tlie accur- 
acy and precision of movement^ consisting in thrusting a pencil 
at a target placed at ami's length, showed that in this form of 
motor control, Mr. Blasse was only slightly superior to the 
average of ten students. The three tests just described, 
when considered together, show that the expert luarksmau is 
considerably superior in simple steadiness of motor control, 
but only slightly superior to the average in accuracy and pre- 

^ Manual of Physical and Mental Tests, 1910, i). i2i\. 

2 Whipple, o/». cit,, p. 120. 

^Whipple, p. risff. 
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cisioii of movements. In a final test (the tapping test) 
which measures mere speed of motor control, Mr. Blasse 
showed approximately average ability. 

Not only is the steadiness of the arm involved in holding 
a gim, l)iit the steadiness of the body as a whole. To measure 
this form of motor control a siin{)le apparatus was used. A 
helmet was placed upon the licad, i)rojecting upward from the 
top of which was a still pointer. A smooth platform, like 
that of a punching l)ag, over which was stretched a paper 
covered with ii thin layer of smoke, was adjusted so that it 
came into contact with the tO[) of the pointer. The subject 
then attempted to stand motionless, every slight sway of the 
body being recorded by the tracings of the pointer on the 
smoked surface. Mr. Blasse showed some superiority in this 
test, his bodily movements being less marked than those of the 
steadiest students. The accompanying tracings (Fig, I) show 
the actual movements made by Mr, Blasse, a student of aver- 
age, and one of marked unsteadiness. An interesting feature 
brought out hy this test was that Mr, Blasse was subject to 
distracliofi or .suggestion with regard to movements to a much 
less extent than were most of the other subjects. If I told cer- 
tain sulijects that they were swaying forward., cflEorts to coun- 
teract tills imaginary movcnicnt would usually result in greater 
unsteadiness. If I told them to think hard of something to 
their left, as a rule the body would sway in that direction. 
A sudden sla]) of a hook on a table usually provoked a series 
of movements and, most signilicaiU of all, if the subject thought 
intently upon the possibility of his increasing unsteadiness — 
if such Ideas as: *T'm awfully unsteady to-day/* '^Therc, I 
moved again,'* "1 can*t seem to control myself,** were dwelt 
upon, the results were disastrous. Now, Mr. Blasse was rela- 
tively cool and unmoved during all such ()rocedures, although 
the general surroundings, the apj)aratus and so on were less 
familiar io him than to the otliev subjects, and although a 
certain fear lurked in his mind that he was not going to do 
well in these strange tests. The fact that Mr. Blasse was 
relatively non-.snsce[)til)le to motor suggestibility is important. 

Thus we have found that the expert iiiarksnian is [lossessed 
of superior steadiness of muscular control hi the various stock 
tests. iMiially, a test of the steadiness of the gun itself, which 
would result from various nioveiiiciUs in coinblnalioii, were 
niffasured. h^or one method, a steel needle was fastened to the 
end of the gun and the iiiovenieiiLs were recor<led hy means of 
the nu'lal ]>lale of small IkjIcs mentioned before, In this lest, 
with the gun in hand, Mr. ). Basse's superiority was mure pro- 
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iioLincccl tlum before. He was able to keep the pointer in a hole 
of 13/64 inch diameter for .several seconds without touching, 
while most of the other subjects incessantly bumped the sides 
of a hole twice as large. 

A more realistic test consisted in arranging a pointer which 
played against a sniolced surface Iavo inches l3clow the end of 
the barrel wliile the subject aimed at a target and discharged 
a blank cartridge in the same manner employed in actual shoot- 
ing. The accompanying records (Fig, II) tell the story better 
than words. It will be noted that the tracings made by Mr. 
Blas.se*.*? gim cover an (‘xcecdingly .small range, that the sight 
is cpiickly ohtained and that immediately after the discliarge 
the gun is moved perpendicularly upward with a quick pull. 
The records for tlie other sul)jecls show a faltering over a large 
area, with wide excursions in all directions. As the gun wab- 
bles about the subject attempts to pull the trigger when the 
bead happens to hit upon the Imllscye, and in this effort he is 
doubtless often unsuccessful. The clean cut, upward with- 
drawal of the rifle after firing is seldom shown, sometimes be- 
cause it does not occur and often because the subject permits 
the gun to be jerked backward from its original position upon 
firing. It should he remembered that an excursion of a small 
fraction of an inch shown on the tracing would Jiiean a wide 
Z7]iss when projected to a field 200 yarebs distant. Some of the 
subjects would probably have done well to "hit the side of a 
barn.^^ 

Aside from general steadiness and control of the bodily mus- 
cles, the action of the fingers controlling the trigger may have 
some bearing upon the result. Mr. Blasse habitually uses a 
sensitive trigger and in his opinion the action of the fore- 
finger muscles with the required delicacy and at the right mo- 
ment is an essential factor in the success of the shot. An exact 
graphic record of the control of these mnscle.s was obtained by 
a simple apparatus. Over the bowl of a so-called ^'thistle 
tuhe^^ is stretched a delicate rubber membrane and the outlet 
at the small end of the tube is connected with a tambour. With 
the liand resting comfortably, the subject was given several 
tasks to perform with his forefinger. First he was asked to 
tap the membrane many times in succession, each time with 
equal force (sec Fig. Ill), In the figure, the height of the line 
gives a picture of the force exerted by each tap. It requires 
no .special nicasiircftient to see Mr. Bla.sse pos.se ssed some 
superiority in tlii.s caj)acity- 

Using the same a|)paralus, Lhe subject was asked to press 
down with uni form pressure and speed upon the membrane, 
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Fia. II 



end showing the movements of the 

end of [he rifle during aiming and firing, The straight vertical lines 
a« made by the q.nok "pull away" o1 the rifie immediately afte? 




Kcct)r(l of Mr. lilassc allcnipliiif; U) laj) tlic nuaiihriincc of the tliistle 
liilic will] iiniromi ftucc. Tlic IiukIu fjf llic lines iiulicaies llic [orce 
of cadi slmlvc, 



Record of an avcviu^e subjecL in Up pin 



Kicoi'd of IV very (loor subject, 
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and then to release the pressure with equal speed* 1 his test, 
which was repeated many times in succession, is a very trying 
test of muscular control If speed and force reiiKLUied con- 
stant throughout, a symmetrical curve would appear. Ihc test 
was tried in several different positions, le., pressing downward 
perpendicularly, pressing it toward the left, pulling inwaiti 
against it as one would in pulling a trigger. The curves illus- 
trated here (-Fig. IV), are for the latter task, and Mr. l.^iasse's 
superiority here U qaite clear. The best record from the stu- 
dent subjects is not greatly inferior, however, and with prac- 
tice this student might have developed to the marksman's cciual 
in this respect. In general^ however, Mr. Blasse not only 
greatly surpasses the ordinary person in steadiness of motor 
control, blit also in the delicacy and precision of action with 
the trigger finger, which may, indeed, be of considerable sig- 
nificance. 

The last group of experiments include certain test.s in re- 
action time, the Hipp chronoscopc being employed. All of 
the subjects were given preliminary practice, followed by SO 
trials in each test. In single reactions to sound (telegraph 
key) Mr. Blasse showed an average of as compared to 

an average of 124^ for 8 students, although three of these were 
superior to him. A similar test for a reaction to a sharp stroke 
of the left hand, gave an average time of 115^ for Mr. Blasse, 
and an average of IIS^- for the Zsubjects. Again three students 
responded more quickly in this test than did the marksman. 

Another test, employing the same getieral apparatus, has 
more significance for the present purpose. An apparatus was 
provided such that the subject reacted by pulling a trigger in 
the same manner as employed in firing a giui. About 10 feet in 
front of the subject was placed the white end of a metal j‘od 
about a quarter of an inch in diameter which showed plainly on 
a black ground. Fastened to the end of a metal rod which was 
blackened so as to be alrnost invisible against the ground was 
placed another white piece of metal about 1/6 of an inch in 
diameter, which could be moved about in various ways and 
could at any time be brought into contact with the stationary 
spot of white first mentioned. When a contact was made be- 
tween the two, the electric current was closed which set the 
chroiio scope in action. The cbroiioscope was stopped when 
the subject pulled the trigger and thus the time between the 
coincidence of the spots and jthe pulling of the trigger was 
recorded, By moving the free spot of white all around the 
other, now approaching, now receding, now wavering here, 

*0- equals n thousandth of a second. 
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Record of Mr. R lasso alU’inpliii|>( lfi pull in and release die iweinbrane 
of the tliislle tiilie willi uniform force. 



Tlic best record among die olhcr sub j eels with die Lhisllc tube as 
above. 



One of the poorer records. 
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now there, before a contact was actually made, a situation simi- 
lar to the bead of a rifle wavering about a target in actual shoot- 
ing was secured. The speed and imifonnity with which the 
trigger is pulled after the imitation sight coincides with the 
imitation target, gives a significant account of tlie coordination 
between eye and hand which would he of iiinucnce in shooting. 
If the trigger is pulled too quickly or too slowly, the bullet 
goes wide of its mark. What will he of special signiricance 
here is not only the speed of the reaction hut its luiiforniity 
during a series of shots. If, for example, after the impulse to 
puJI the trigger is initiated, the time elapsing before it is actually 
pulled is now now 200*^, and at other times 150<^, 2500- 
or it can readily be seen that the discharge will usually 
not occur at just the right time, since the gun is usually in mo- 
tion. The impulse to pull, probably occurs just as, or jusL 
before, the bead begins a passage over the l)ullseyc. But sup- 
pose the time elapsing between impulse and pull is always uni- 
form, that is to say, for i Hast rat ion, it is always L50<^ or hut 
a few sigma more or less, Sincc tlic interval is always about 
the same, the shooter comes through experience, through trial 
and success, to know just when to start the iiiij^utse to fire. He 
would then meet with success, even if his reaction time were 
fairly slow, although of course, the speedier the action the 
better. 

The results from the reaction time tests arc presented ' in 
briefest form by giving the average time with the mean varia- 
tion^ (this figure being the more s,iguiC\caut) togetUev wilU 
the number of premature reactions, or cases in which the sub- 
ject reacted before the two white spots touched, i.e., lie fore 
the signal was given. Fifty trials were given each subject 
in each test. 

The following table gives the results for the irregtdarly 
moving test, 

Mr. Blasse 

Av. sigma M. V. Premature reactions 

158 18 0 

Av. of 8 other subjects. 

198 96 6 

Mr. Blasses reactions are on the {iverage much quicker, and 
very much tnore uniCorm, the M. V. of the others, on the 
average, being S times as great. Moreover, Mr. Blasse did 
not, in a single instance, '^jump the gun,” while the others did 
so on the average of one time out of 9 trials. 

The following figures give the results of tests in which the 
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movable white spot instead of wavering about in an indefinite 
manner as above before finally touching the stationary spot, 
approached in one direction at a uni form speed. 

Mr. Blasse — a[)proaching from above downward. 


Av. 

155 

M. V. Premature reactions 

10 0 

162 

Approaching from below. 

13 

0 

152 

Approaching from right. 

9 

0 

150 

Approaching from left. 

10 

0 

Av. of from 8 to 10 other subjects, 


Av. 

142 

Approaching from above. 

M. V. Premature reactigns 

48 7 

179 

From below. 

66 

4 

145 

From right. 

48 

6 

159 

From left. 

52 

5 


In these tests, Mr. Blasse shows no superiority as regards 
speed of reaction, but this is due in large measure to the fact 
that many reactions *of the other subjects followed upon pre- 
mature impulses although the chronoscope was started before 
the reactions were completed, thus accounting for such impos- 
sible reaction times as 50^^ etc., which cut down the average 
markedly. In many cases, as shown above, the impulse was 
initiated so early that the reaction was completed before 
''sight” and "buUscye” came into contact. In no case did Mr. 
Blasse make such a premature reaction. In fact the regular- 
ity of his responses is the most conspicuous superiority, and, 
as indicated earlier, this is a vital capacity in the development 
of marksmanship, since it offers the possibility (no matter 
what the actual time of reaction may be) of establishing a 
habit with regard to the moment of initiating the impulse to 
"pull” the trigger. So long as the reaction Lime is approxi- 
mately the same, and the movements of the gun can be fairly 
well controlled, experience can readily .siip])ly the other re- 
quisite elements. 
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We may now sLimniarize briefly the capacities which seciiv 
to characterize the n'larksiiiavi. I [is vision is uot cx.- 

ceptional, altlioiigh he has no special eye defects. It seems 
reasonabJe to suppose that for practical shooting^ exceptionally 
keen eyes are not essential and even such eye defects as myopia, 
astigmatism and the like (which may be corrected hy propeu' 
glasses) are not prohibitive of good marksmanship. Miisciilar 
difiiCLilties of convergence which interfere with the move- 
ments of the two eyes together need not he a luviuliea\i since 
many expert marksmen shoot with one eye closed. 

Muscular steadiness of the members of the i)ody which arc. 
brought into action in holding the gun on its mark is of great 
importance. This was shown by all the tests that were em- 
ployed. Of special import is the ability to resist the influence 
of various disturbing factors upon one^s steadiness, siicli as 
slight distractions and especially subjective anxiety and auto- 
suggestion. The type of individual who is keenly aware of 
and disturbed by his own unsteadiness during shooting only 
increases his unsteadiness thereby, While inuscLilai' steaclijicss 
is doubtless not absolutely essential to skill in shooting, as 
evidenced by several good marksmen who arc quite shaky, it 
certainly affords a great advantage. 

A nicety of ituiscular control of the fingers involved in ma- 
nipulating the trigger perhaps plays a rolealtlioiigh tliis function 
should really be considered in connection with the results of 
the tests on reaction time. Onr expert marks man showed 
^ fee cortcUfen of eye whV httnd \n Ihcso 

While nerved up, in such a test and likewise in actual shoot- 
ing, to a high sensitivity, '^breaks” in nervous control did not 
occur. The ordinary shooter, like the nervous athlete waiting 
the pistol, often "jumps the gun,'^ that is, he jnills the trigger 
before the sight is perfect, or if he does not do this, he is\ui- 
prepared when the proper moment comes, and the trigger 
is pulled tOQ.slowly. But our expert fails in neither of these 
respects. His reaction is never premature, and when bead and 
target are in the proj)er relation, the reaction is made with dis- 
patch and always with great uniforinity. This calm, speedy 
and uniform reaction is of utmost importance. Coupled with 
steadiness of general muscular control, this capacity seems to 
he essential to skill jn marksmanship. 

To what extent is the superiority of the expert in these tests 
training in shooting and to what extent is it due to native 
ability— ability possessed before practice,— is a matter of im- 
portance upon which OLir present data afford little evidtmee. 
it we pick out a hundred men at raiicloni-^say, any hundred of 
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the men conscripted for fjoveninieiil service— wc would find 
that a few liad received considerable, many a little and many 
no previous prncAice with a lille. If \Ye wished to select from 
these, a number wlio arc destined after practice, to become the 
best sharpshooters, \ve must employ tests that divulge native, 
and not actjiiired ability. It must be admitted that nnich more 
work must be doiie with lh(?se and other tests before this matter 
can 1)C decided willi certainty. It will be necessary to test iiidi- 
viduaLs who have had iiiucii exiJerienco in shooting hut have 
devclope<\ but litllo skill. If our tests arc valid for this pur- 
po.se, such individuals would do poorly in them. It may be 
stated, at least, that of the 10 subjects beside Mr, Blasse who 
went through the tests, oJie whose experience in shooting was 
considerable was among the poorest in the tc.sts, while one who 
was the best in most of tlie te.sts had shot a gun less than a 
dozen times during his life. 

It would he iiUeresling to know, also, whut influence various 
habits of life have upon the cajxicilies required for marksman^ 
ship. It might be said in [massing that Mr, Blasse is a man of 
good habits. lit? has never incliilge<l in .smoking or drinking. 
With regard to smoking, data obtained in these tests from one 
rather lieavy smoker are interesting. In the steadiness tests 
lie was poorer than any of the other subjects and his shakincss 
was pavticuluily uoticeahle just after smoking a cigarette. If 
permitted to w.'iil (ov 12 or \5 iiiinutos, bis steadines.s returned 
to In's norm, however. 1'liis singl<* record cannot be taken to 
prove that smoking iiiak<*s one decidedly unsteady, for many 
otlier factors must b(^ eoiisi<l<'re<l ami many other similar tests 
perfonned to make cerl;iiiUy of .such a slatenieiiL. The fact 
may be that the }»erson who is naturally unsteady or nervous, 
may more readily beet) me addicted lo smolciixg. That is, 
some people may smolce because lliey are ‘‘highly strung'' or 
nervous, and are lujt so unsteady Just because they smoke. 

This exaniination of .skill in (uarksnianship is, of course, pre- 
liminary and nne(‘rlaiii. Some (jf the tests liere described could 
well be omilled foi' practical purposes, and douhllcss all could 
be iTn])rove(l and new oites sbouhl he added. Some may say, in 
fact, “Why not give a man a gun and let him show his ability 
by shooting a few linu's !’' \Vell, there are good reasons. In 
actual sbor)liiig, experience plays too large a rtTc*. Tlie novice 
mvtst he simwu how to hold the guu, whether lo grasp it tightly 
oi' laxly, wh<‘th(‘r his bodily iiiusch's should be held lax or 
taut, wind her he should )»ull the trigger slowly or with a sudden 
jerk, how nmeli of the fiimt siglil slirniM la* visihh* in Ihe nolch 
of (h(‘ re.ar, whether h<* should aim at (he boltoEii, center or top 
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of the bullseye, whether he should "hold steady" on the bulls- 
eye or move wp to it, not to mention the adjustment to and 
fear of the noise, flash and "Icick.” The knowledge of these 
conditions and the adjustment to them depends mostly on ex- 
perience in shooting, not upon innate ability to eventiuilly be- 
come a good marksman. The laboratory tests aim to measure 
this undeveloped ability, although the present series may not 
do so adequately. 



MENTAL TESTS OF UNEMPLOYED MEN 
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Part IL 

(Continued from the previous issue,) 

Dayton free Employment Office. 

Opportunity was oft'ered to make an investigation at the 
Dayton Free Employment Office similar to the one already 
reported. The results of sucli an investigation would serve 
as a check upon the work at CoUuuhus. It also serves to show 
the effect of the environment of the office upon the character 
of the applicants. 

Dayton is a town of 200^000 inhal)it;uits. It is in many res- 
pects more of a manufacturing city than Columbus. At the 
time of the investigation many skilled workers were out of 
work due to strikes and to munition factories closing down 
upon the completion of their European war orders. The em- 
ployment office, in contrast to the one at Columbus, is located 
on the ihird floor of a modern Inisincss building in one of the 
principal business streets of the town. Tlic superintendent 
tries to encourage applications of high grade men and to dis- 
courage applications of unemployable and undesirable men. 

Forty were excunined dming the lust ten days ot the 
year 1916. These men represent about 30 per cent of the total 


Taulil VIII— DiSTRinuTioN OF All Mental Ages— Dayton 
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new applicants during that period. The tests, questions and 
methods were exactly the same as in the Columbus investi- 
Fatjon. The results, therefore, are directly comparable. 

The distribution of mental ages, according to the Poin. 
Scale in five cases and according to the other tests in the 
remainder, is shown in Table VIIL The distribution ap- 
proaches more nearly to a normal distribution than iji the case 
of Columbus. There is a suggestion here of a division into two 
classes, one of average ability and one of superior abdity. The 
diagnosis of the 40 cases was: Feebleminded 3; Borderline 10; 
Backward 13; Normal 8; Bright 6. 

Class. 

Table IX shows the relation of mental age to industrial class. 
The order of these classes both as to numbers and mental 
index is the same as in the Columbus investigation. No ^hin- 

Ti^BLE IX— Median Mentau Age of Industrial Classes — Dayton 


Indus. Class 

No. of Cases 

Median M. A, 

Unemployed 

Casual 

33 

2 

12.0 

10,6 

Odd Jobs 

5 

10.2 

Unemployable 

0 


Total 

40 

11.8 


employables'' were found in this investigation. The three 
lowest mental ages of native whites were possessed respectively 
by ah "odd jobs/' a questionable "unemployed/' and a "casual" 
worker. All of the colored and foreigners are rated as unem- 
ployed, thus indicating a rather high grade of men from an 
industrial point of view. 

Four professional men, prominent in Dayton life, were 
tested by the same tests. All four had a mental age of 16-|-, 
In only a few of the separate tests did any of these four men 
do poorer than the best of our group of forty- 

The relation of mentality to age was found to present simi- 
lar features to those found in Columbus, namely a tendency for 
the mental age to decrease as the chronological age increases. 

Educafion, 

The median grade at leaving school is 7.4. Compared with 
Columbus, we find a much smaller proportion of persons 
leaving in the lower grades, and a much higher proportion 
reaching the higher grades. We find that 13, or 32.5 cent 
of our 40 had at least entered high school We thus find the 
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educational attainments in kccj)ing with the higher mentality 
of the group. 

Com/yarison of flic Two Offices. 

The composition of the groups at the two offices shows many 
points of similarity. The Dayton applicants, however, seem to 
be of a higlier f[iiality. "J'his higher f|Liality is in i)arL due to the 
industrial conditions in Dayton at the time of the investigation 
and in part to the discouragement of a[)plicants of low quality 
in that office. 

The mental indices of the two groups, 10,5 for Cotumhiis, 
11.8 for Dayton, indicate the superior mentality of the Dayton 
group. The foreign horn have tlie higlic.st mentality in both 
groups, followed in order hy the native whites and colored. 
There is a significant difference in the mentality of the Colimi- 
bus whites and colored. The colored applicants are all recent 
iniiuigraiUs to Coluinhiis from the South, At Dayton where 
the colored a[)plicant,s are mostly Northern horn the mentality 
difference between the two groups is only slightly in favor 
of the native whites. 

By diagnosis it is estimated that the percentage of fcehlc' 
minded at Columinis is 28.7, wliilc at Dayton it is only 7.5. 
There is also a higher percentage of borderline cases at Cohiin- 
bus than at Dayton, 29.8 per cent as contrasted with 25,0. 
Dayton is credited with a higher percentage than Columbus 
in each of the remaining mentality grou[)S. This is especially 
true of the normal and bright groups. The IndglU group is 
almost lacking in the Coluinl)Li.s office. 

The Dayton office has the largest percentage of desirable 
men. In the unempJoyed class there is 82.5 per cent as com- 
pared with 64,0 at Columbus. The different industrial cla.sscs 
diflfer in mentality in each office in the same order: the unem- 
ployed have the highest mental index, followed in orcUn- by 
casuals, odd jobs men and unemployables. The last class was 
unrepresented among tlic applicants at Dayton. The order of 
frequency of occurrence of the industrial classc.s is the same 
in each office: iincmjiloycd, odd jobs, casual.s and unemiiloy- 
ables. 

Comlmrison wilh other J iwcstigaiions. 

JohnsoiP in hi.s stud}'' of the unemployed of Portland, Ore- 
gon, used the Stanford Ucvisioii of the Binet vScale. We, there- 
fore, have lu) assurance that his results are comparahle with 

O^bii.son, B. U, Uncniploymcnl and rccble-mindcdiics.s, J. of De- 
linquency, Vi)]. 11, 2, lyi;. \)]). 59-73. 
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OLii-s. Since his investigation took place dviring tUc employ- 
ment crisis of 1914-1915, while ours tonic place iinclcr more 
normal conditions, we should not expect Llic same results 
even if the tests were comparable. He found about 21 ]km- cent 
to he feebleminded. We have found 28.8 per cent at llie Col- 
umbus office. We should expect to find a lar^’er percciUatre lhaii 
lie did, since under our coiulilions incnially clefoctive persons 
would form a larger proportion of the total applicants than 
Lit a time of au iincmployincnt crisis, when large luiinhers of 
more intelligent applicants arc out of eiiiploynient. The iiiduslri- 
al conditions in Dayton may presumably l)e regarded as iiiiicli 
belter than those in Portland during the invosiigaLion, and 
accordingly we find at Dayton a smaller i)ro[)OJ'tiori of fechle- 
minded, 7.5 per cent as compared with 21 per cent at Portland. 

TerinaiP reports the testing hy Knollin of 150 hoboes, of 
which 20 per cent at least were fcchlemiiidcd and almost as 
many more borderline cases. Onr lindiiigs seem io parallel 
this report in surprising manner. Indeed many of onr men 
belong undoubtedly to the hobo clas.s. 

It is interesting to compare the mental inake-nj) of our group 
with that of convicted criminals. PiiUiier and Tooiis'' used 
these same tests in testing the population of a workhouse. The 
resiiks are directly comparable with the results of the ciiiploy- 
ment office Luvestigatious. For purpose of com\Kirison of cmr 
men with these workhouse ininzites the ])ercciUagc\s falling’ in 

Table X— Percentage Distribution by Mentai.itv Giuuu»s in tuk 
Columbus and Dayton Employment Omcics and in a Work- 
house 

Day Lon Columbus 

Emplcwment Employment 


Diagnosis Omcc Ollicc Worklioiise 


F. M.. 7.5 28.7 28. K 

Borderline 25.0 29.8 29 6 

Backward 32.5 28.7 21 0 

Normal.,- 20.0 8.5 10 G 

Bright 15.0 4.3 0 0 


No. of cases ... 40 94 132 


each meiitcalit)^ group in the three separate investigations are 
tabulated in Tabic X. The similarity of the figures for the 
Columbus Employment Office and the workhouse i.s startling. 

Measurement of lutclUqcucc, llou^duon 
jMillliii Conipjuiy, Bo.ston, igi6. p. i8. 

I ^ McntJil Survey of n Woddiousc. 

J. of Deitnquency. Vol. II. No. 5, Sept, igi;, pp. 
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AH of the investi^^iitions we luivc mentioned show agi-ccment 
in that a jH'oportioii of mental deficiency is found to he 
a very decided factor in the production of poor adjiistinent to 
the conditions of life now exislin^^. Iiiasinuch as men are 
so closely hound up with their industrial life we may ex[)cct 
mental deliciency to show itself hy such symptoms as ineffi- 
ciency, unemploymeiiL, va^n aiiey and crime. 

Education of All Al^fdicants. 

Since education has such an intimate connection with oitr 
problem, not only in a larj^c measure determinative of the 

iiidnstrial position which an individual is allowed to hold, but 
also, as shown hv the investigation, having an intimate rc- 
lationsliip to the mentality of the group, it was decided to detei- 
miiic the educational attainments of all applicants registering 
at the office for a long period of time. The records of the 
office allow this to be readily acconiiilislicd. 

Ill Columbus a tabulation for four mouths was made. The 
median grade at leaving school for the aiiplicants reporting 
each month was 7.1, 7.2, 6,8 and 7.3 respectively. The median 
grade for the total 1608 applicants was 7.0. In the report for 
the four months 19.9 per cent of the total applicants did not 
report the grade at leaving school. Since the period covered 
by this tabulation is in the very midst of the period of our 
investigation, the men selected (or examination arc largely 
from this group. Since the men selected had a median grade 
at leaving school of 6.6, \vc may regard them, as iicing about 
ccpial to the average applicant. They, perhaps, would have been 
equal had the other 19*9 per cent been reported, many of wliom 
were uiidouhtcdly illiterate and thus not able to report the item 
on their registration card. 

Of the 1608 applicants, 4.3 per cent had never been to 
school ; 9. 5 ])er cent had not more tlian a second grade educa- 
tion; 17.6 per cent had at least conipietcd one year of high 
school, hut only 4.6 per cent had completed the high school 
course; one out of every 58 had entered college, but only one 
out of 400 had completed a college course. 

Tlie median grade at leaving school of 7020 applicants dur- 
ing the entire year at Dayton was 8.3. The forty applicants 
examined from this office had a median grade at leaving school 
of 7.4. Evidently the a[)plicants selected for cxainiiiatioii were 
somewhat below the average in educational achievement. 

In line with our belief that the grade at which individuals 
leave school is determined not so much hy industrial conditions 
as by mentality, and in view of our findings, namely that there 
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were more applicants of lower iiitellit-cnce and [cwfi- oF h\p)\^v 
ijitdligence at the Columbus office than at the Dayton oflkc, 
we find that Ihc educational atlaiiiiiieiits ol the two ^i^oups 
corroborate this theory. There is a decidedly hw^av pro- 
portion of applicants leaving school at Lnliiinhus before 
the end of the sixtli grade than at Dayton; after 
the seventh grade, there are decidedly fewer ai)i>!\cant& 
who have secured education of a higher grade. 1 Uese facts are 
weU ihustrated m GvTiph W. I'Ue effect of the psychology uC 
completion is also well shown in both curves at grade.s 7 and S 
and at the third and fourth year of high school, \V(! may well 
believe that the peculiar shape of the curves at these i)oints 
arc due to this factor. Indivicluals who.se limits of atiilily are 
about reached at grade 7, and who ordinarily would liave 
dropped out of school at that point, by the jirospect of “gradu- 
ating’' by one more year of work, arc thereby induced to go 
to school for one year more. The efl'cct of this iipoji our curve 
is to reduce the percentages leaving sciiool at the scvcntli 
grade and also at the third year of high school, and' to increase 
tine percentages leaving at the eighth grade and the fourth year 
of high school. The probable effect upon the schools is lliaL 
the quality of the graduating classes is slightly lo\vcre<l. This 
result is, however, not to be regretted, if the additional year 
of school fits these individuals better for their work after 
leaving school. 

There are probably different amoiiiits of education |■e^[ui^ed 
as a niiuimnm for success in each particular occupation. 
What these niininiuin ainoinits are, we do not yet know, A 
further investigation of this would he desiral)le. If we arbi- 
trarily assume that at least a fourth grade education is re- 
quired for any of the unskilled occuj)aLions, then 10 per cent 
of the Dayton applicants and 28.8 per emit of the Cuhiiiihus 
applicants have not more than this minimvnw. 

Couchisions, 

It now remains to be pointed out in what way the results 
of this investigation may he made of use in a program of in- 
dustrial and social reform. 

-We have seen how defective mentality is apt to result in a 
nuiltiUide of social mal-adaptations. The individual .so afflic- 
ted is unable to compete on eqiuil terms with his fellow iiien, 
and consequently soon after beginning his industrial career, 
starts on the downward path which leads from occasional un- 
employment to habitual under employ incut and may lead to un- 
employability, through the devitalizing iiinuences due Lo lack of 
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work and consequent lack of means of support, Tlic last .step 
ill the series, as sugg-ested by ttic comparison of tlic mentality 
of the employment office applicants and by the careers of the 
men themselves, may possibly be actual criminality or. if not 
that, then entire social dependency. 

The social significance of a class of luicmployable or liahi- 
tualiy underemployed feebleminded men is thus enormous. 
From a social, industrial and humanitarian viewpoint we 
should prevent this last step of the series lieing talccn liy any 
individual. 

We have also noticed that different degrees of mentality 
seem quite well correlated with the occupation, wage.s, per- 
manency of position — in a word, with the industrial success 
of the individual. A general scheme of social refonu would 
include plans for enabling the individual to develop to the 
extent of his mental ability and to “find his level" ij) tlie in- 
dustrial world. As Terinan says; “The ability to compete 
with one’s fellows in the social and industrial world docs not 
depend upon intelligeuce alone. Such factors as moral traits, 
industry, environment to be encountered, personal apiJcanuice 
and influential relatives are also involved." It would thus 
seem that in many cases of inferior mentality this lack, if not 
too great. may in large measure be overcome by other factors, 
cliiet of which would seem to be proper preparation in school 
for the later demands to be made upon the individual. The 
school curriculum of the present does not fit .such individuals 
for life’s struggles. Our investigatiou has shown that such 
individuals are compelled to leave school after reaching the 
limit of their ability and before having acquircrl the training 
necessary for aiijrthing more than sure failure or minimal 
success in industrial life. A system of vocational education, 
in which the individual is trained to the extent of hi,s abilitie.s 
in such ways that the training will be of use in later industrial 
life, is badly needed. Systematic periodical mental tc.sting of 
all school children would form one of the important phases of 
this system. 

Ill regard to the problem of unemployed adults, ideally it 
would be desirable to eliminate all mental defectives hy estab- 
lishing a state institution where high grade morons could he 
sent and allowed to work for wages and support thciiisclve.s 
to the extent of their ability, Thi,s institution would Im dis- 
tinctly different from a "feebleminded institution," in that 
commitment would be voluntary and that conditions would be 
such that life in the institution would be more desirable than 
competition in the struggles of the industrial world. Such a 
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system covikl be iiKUi^ai rated only by a cooperation of state and 
school and w(juld liave to 1 ) 0^111 with the diildren. 

Since, liowcver, the |>rol)Ieins of tiu! employment ofllce are 
present ones and i)roli[enis which would cease to exist only 
after Llic system just mentioned had been put into successful 
aperatioTi for some hm^tli of time, it seems better to rccoin- 
meiid a procedure which could he adapted to present condi- 
tions. 

1, Test the inenlalily of all a|)pIicanLs by means of group 
tests. 

2. Establish four or five classes, detenu iiied primarily by 
mental iige, and ranging from “excudicnt” downwards, to one 
of which each aj)j)licant may i)e assigned upon the result of his 
test. The class of each apidicaiit is to he used in determining 
to what kind of position the applicant may he referred. 

3. Employ a “follow-up” system whci’el)y an applicant's in- 
dustrial career may i)e traced. In those cases where persever- 
ance, tcjnperance, industry, etc., would seem to be able, in a 
measure, to offset the l)urdens of inferior mentality, the class of 
an individual may be raised. For opposite reasons the class 
may also he lowered. 

4, Recommend to |K).sitioiis only tho.se persons whose men- 
tality is at least e(|nal the demands of the position. Refuse 
to recoinmend to pfhsilion.s any person ])elongiiig to tlio lowest 
cla.ss. 

Let us see wliat would l)e the probable outcome of such 
action. In tlie first j)la(:e, we will eliminate a certain element 
whose employment is of doiilitfiil value, either economically or 
socially, under any conditions. Society will have to make pro- 
vision for these dependents and this in turn will hasten the 
day when j)rovisi<m will he made whereby this entire dejieii- 
deiicy may be avoided. 

Secondly, we may expect a progressive heltcnncnt in the 
kind of ap[)licanLs who make use of the employment office. This 
will not only encourage more liigl) grade nicjj to apply at the 
office when out of work, hut also will encourage the use 
of the office by emplo 3 an',s when in need of help, thus 
materially aiding in securing the results for which the offices 
were estal)lishe<l. 

Thirdly, we may expect a decrease in the luunher of ajipli- 
canLs ill the Ix^ginning, liiit this may lie expected to be tempor- 
ary only and to he nlfsel by the greater satisfactoriness of the 
men recoininended lo |)osilioiis. One very desirable feature 
of such a system would lie tlie colleclion of a vast amount of 
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industrial information, becoming more and more valuable with 
the addition of new material, which iiii^ht he used as a sound 
basis (or a system of vocational guidance of youth. The sys- 
tem might well be expected in time to grow into a bureau In 
which all men of a coittiTiunity would he registered, and liaving 
to do with the granting of standard recomnicv\dations. securing 
promotions, or positions when unemployed, and in the exten- 
sion of its field of activity to employed as well as to luicui- 
ployed men, the obtaining of statistics for vocational guidance. 
In a word such a system stands for industrial evolution while 
the present system is making no remarkable progress wt\en 
regarded in the light of industrial and social progress in 

generalv’* 

Summary. 1. A sampling of applicants at two employment 
offices, as. nearly as possible representative of the nicri in gen- 
eral applying at these two offices, was given a scries of mental 
tests in order to determine approximately the i nc Jitality of 
such applicants in general 

2. The results at the first office show a very high [)crceiitage 
of feebleminded, borderline and l)aclcward cases* The per- 
centage of normal or above normal is only 12.8. The percLUi- 
tage of feebleminded and borderline together is S8.5. 

Z, There seems to be a distinct relationship lie tween the men- 
tality and the industrial class to which a man Indongs, the 
unemployed class ranking highest,- followed hy the casuals, 
the odd jobs men, and the unemployables. No men of normal 
mentality were found in the unemployable group. 

4. On the whole the older men among the api)licnnts seem 
to be more retarded mentally than the younger jvicii, 

5. A study of the birthplaces of the applicants seems to 
show that the class as a group is migratory in character. 

6. The best position ever held, as given by the n^cn them- 
selves, shows that few have ever held positions requiring any 
considerable degree of responsibility, 

7. The grade in school achieved by the men, according to 
their own statement, is higher than their mentality iu general 

'‘Since writing this article one of the employment onkes has become 
a clearing liouse for all the large industrial concerns of the city. AU 
the large manufacturers have ceased advertising and rely upon the 
olHce for securing their employees. If this principle could be cxteiulod 
so as to include all of the employees in Uic city, the system would 
then resemble somewhat the plan outlined above. Have all employees 
of a comimmity registered in one central ofTicc so that rcconnnenda'- 
tioiis of tins office would be worth while, because the records would 
be complete, 
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would wairaiil, although it l)Cars out the poor mental endow- 
ment of tlic class. 

8, The median grade at leaving school of the group tested 
ill the one office is 6.0, and in the other 7.4, slightly lower than 
the median grade for all applicants in either office. 

9, The results of the control investigation at the second 
office licar out in general tlie results in the first office, with 
the excejition that the general level of the applicants in the 
second office, is above that of tlm.se in the first office. The loca- 
tion and method of conducting the office has a distinct in- 
fluence upon the type of men applying at the office, 

10, By means of the menial tests, whicli we already possess, 
ninch could he done to increase the efficiency of our employ- 
ment bureaus. 
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I. Infrodnction 

The study ot rclntionships between mental traUs und be- 
tween mental traits and physical trails has cciUcM-tid inainiy 
about four problems; 

1. How are the various mental and physical traits inter- 
related? SlicIi problems as the correlations licuvccii sensory 
disci’ iiiuuatiou and memory, between inemoiy and reasoniiijj 
ability, between motor functions and mental tuncLions, etc., 
have been studied. The mvcstigaLiniis have so far yieldecl dis- 
cordant results, and the question of the relative dejunulcncc 
or independence of various traits and lunctions lias given rise 
to much controversy. 

2v How are the various mental and physical traits related to 
general mental ability or general intelligence? Tlie intiu'cst in 
this problem has been due, no doubt, to the (lossihilily of dis^ 
covering some one trait or gronp of traits, the meusurements 
of which might serve as an index of uienUil lualvcup. TUc 
difficulty of securing an unambiguous measure of general in- 
telligence, as well as a satisfactory measure of special mental 
traits, has led again to widely varying results, 

3. How are the results of inental functions, as shown in 
school subjects, correlated? The practical bearings of siicli 
determinations on the grouping of subjects aiul theii* rlisciplin- 
ary value, as well as the light they might throw on llic re- 
lationship between various mental processes, liavo led to luim- 
erous investigations on correlations between school marks. 

4. How are the abilities with varying data in what is in 
descriptive psychology ordinarily called a siiigle mental fiiiic- 

26 
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tion, correlated? Such problems as the correlation between 
iiicinory foi' colors, souikIs, n limbers, words, etc., lieLwcen inv 
mediate iiieiiiory aiul secondary mciiinry, between memories as 
affected by various inodes of presentation, have received some 
attciilion. 

The accuniiilaliiiK evidence on lliese four problems has 
shown a snrprisini.^ lack of correlation in cases where coinmon 
observation and opinion would have led one to expect a high 
correlation (9).' 'The evidence points [i[)pareiUly to a great s])e- 
ciali/.ation in mental fund ions and marked iii(le[>eiident varia- 
bility. So marked is this independence and so contradictory 
oftentimes to coniinon experience that one is led to suspect that 
the lack of correlation is due to the presence or absence of fac- 
tors other than (hose supposedly measured. Moreover, the more 
recent investigations have shown that the earlier extreme view 
of specialization and indej>en(leiice is not tenable. Thus Thorn- 
dike (9) is inclined to (listinguish at least three levels of mental 
action — sensitivity, association, and analysis, which would 
show ''closer intro than inter-relations.'* It is with the corre- 
lations within the first of these levels that ibis investigation is 
concerned. 

The specific jirohlem is the correlation between different 
forms of sensory discriniinalion at different stages of practice. 
The results of the few studies tliat have been made, have, in 
generjd, shown that simsory diseriniinatioii is rather highly 
specialized, d'hat is, high ability in discriminating color or 
brightness may go with low ability in discriininaling tones or 
pressures or lift(‘d weiglUs or lengths of lines. The evidence 
has, however, been bused either on too small a number of cases 
to be entirely convincing, or, on a comparison of discrimiii- 
a Liveness with varying amounts of iiractice and interest. 

Several (piestions or prohleins hearing on the matter have 
not been satisfactorily worked out: 

1. The lunnher of tests necessary to secure an adequate 
measure of- an individuars capacity in discriminations. It is 
certain dial a single lest or a few tests will not give a measure 
of sensory discrimination, whatever rdsc it may give, ,hrom 
a methodological point of view, it is important to discover how 
great the number of ineasuremeiits must be in cases where prac- 
tice is so iinlorionsly elTeclive as in sensory discriniinalion in 
order to furnish at !(‘ast a fairly accurate measure. 

2, The cor relation between an individiuil’s station in a group 

’ Till! Tunnlu'i’s in |i:m nihrsis refer In ilie lille liy llic sume iiuinht'r 
ill llie iipiieiKled l)ihlhif'r:iiiliy- 
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in successive stages of pi’acticc and with dilTcrciiL loriiis of 
disci* imitia-tiou. A.t wLiat pointi if cvei, in piticLicc docs an 
individual's station become constanl:, and ho^v docs this point 
vai-y with differeut forms of discriuiination ? ^ This is the 
problem of the effects of equal practice on individual different 
ces, on which evidence is very meagre. 

3. The nature of the change that takes place when discrim- 
ination is improved by practice and the Cactnrs tlnit account 
for the improvement. 

4. The common factors that iiiiiy l)e involved in different 
forms of discrimination which might bring about an increase 
in correlation. 

The subject of sensory correlation has only in recent years 
received the attention it merits. Although many i)sychologists 
have recognized the importance of the problem and have made 
it the object of experimental inquiry, very few have l)eeii at 
ail satisfied with their results. In fact, there has scarcely 
been a statement made concerning sensory correlation that 
has not been seriously questioned hy other investigators in the 
field. The extremists, on the one side, maintain that the cor- 
relation between different sen.sory ai)ilities is high and that the 
correlation between sensory discrimination and general intelli- 
gence is very high, or, perfect; while others maintain that 
there is little or no correlation. Between these two extremes 
we find all degrees of variation. 

II. Description of Experiincntai Work 

A. Tests — General Dcscriplion, The experimental work of 
this investigation is concerned with four fonius of sen.sory 
discrimination, — the Discrimination of Pressure^ of I.engtii of 
Lines, Auditory Discriiiiination, and Brighlnnss Discrimin- 
ation. Each test was carried on for ten consecutive days and 
as nearly as possible at the same period of the day. There were 
fifty jndgments to be given in each day’s test, or five hundred 
judgments for each type of discrimination, so that in the four 
tests two thousand judgments were given by each subject. The 
eight subjects made, in all, sixteen thousand Juclgnicnts. The 
method of right and wrong cases was used throiighoLit and 
the order of stiinulatioii in each test was deLcrniinccl by cliaiice. 
These four tests were used partly because of the fact that 
previously published results have dealt with these forms of 
discrimination and partly because of the rcadincs.s with which 
they lend themselves to the measure me lit hy the nietliod of 
right and wrong cases. 
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B. Order of Tests. The four Lcsls were given in the follow- 
ing order to all subjects : 

1. Discrimination of Ihessiire. 

2. Discrirrjifiatinn Ixiiglli of Lines. 

Auditory Discriiniiialion, 

4. Ih igliUiess Discrimination, 

This order was adliered to strictly for the reason that the 
various lesls givi’U In liH‘ flillercnt subjects would be jnade 
iin(l(M' the same cniiditinns as far as t)ie tdTects of i)racLice 
were conrenu'd. It was not in the jirovincc of this study to 
deal willi the transfer of practice, 

C. Subjects of the li.i'feyiiuoit. Eight individuals were 
chosen, varying in ag/* from seventeen to forty years of age, 
with dilTerent degrees c)f training, experience and interests. 
All subjects, Imwevcr, had as a ininimmn the high school grade 
work. Two subjects were in the graduate dcj)artnicnt of 
Eclucaliunal Psychology ; (me an instructor in Psychology; one 
a .senif)!' in the Literature and Science t'oursc ; one Junior; 
two Sojdiomores ; and one Freshman in the College of AgiT 
culture, Oiit^ of the Sophomores and the one Freshman were 
mature men, the Sopliomnre being a man of twenty-nine years 
of age, a grarluale of a Normal School and having been a 
sipperijilejtflenl of seliools ff)r fonryeai’S, The Freshman was 
a man of twenty- four y(*ars of age and hud taught in a city 
school system for three years, 'Die Junior and the other 
Soj)iu)nU)r(* wert‘ average (Jiiiver.sity students in the College 
of Agric.uknrt!. 

'riu' hr St four subjects nani(‘d were men of wide experience 
bolh in li'aehii]g or (Mliicatlnnal training and in the laboratory 
work of Frhieali(mal Psychology. 

The intends! (►f all the subjects was exceed in giy good, and 
every efforl was made in make the tests accurate. There was 
a decidtal elTorl, at all times, to make as high a record as 
pos.sihle, d'he writer, in most instances, gave a brief des- 
cription of the purpose of the experiments in order that there 
wotilcl be an riUercst ai-onsed by the snbject.s in their results. 
This type of motivation functioned exceedingly well and helped 
to stiiiiulnte eacli subject to liis maxiiniim effort in each test, 

D. Deserij^tiou of the Afluiratus and Methods Used. A 
brief description of each test will he outlined below: 

a. Discrimination of Pressure 

In this test \Vhipj)le’s Pressiire-Pain Balance was used with 
a weight of 201) grains at the outer end of the lever and an 
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increment weight of 20 grams. Each subject took a com^ 
fortable position— the instrument being so placed that the 
subject's wfc’ist came just over the edge of the table. The 
liand could then lie upon the hand rest, with the end of the 
forefinger projecting straight forward between the two tips 
of the balance. The upper tip was so ai ranged as to come in 
permanent contact with the center of the finger nail. The siih^ 
ject closed his eyes; at the Avord ^'Now/' the first stimulus 
was given and two seconds later the second one was given. 
The subject was required to state, in terms of the latter, 
whether it was heavier or lighter. Every elTovt was exerted 
by the experimenter to make the two stimulations of the same 
duration and the saine'degree of application. Occasionally the 
writer would stop and allow the subject to remove his fniger 
for a short period, perhaps fifteen or twenty seconds, as many 
subjects felt a sort of numbness after a number of stimulations 
had been given. 

b. Discrimination of the Length of Lines 

For the discrimination of length of lines eight cards, on 
which were engraved lines 20 and 20.3 mm., were exposed, 
by means of the Jastrow memory apparatus. The ‘cards were 
so arranged in series that the chance order of presentation was 
maintained. 

The subject was seated before the apparatus in such a man- 
ner that his eyes were on a level with the lines. Then a pair 
of lines were exposed for two seconds, tlie record of the time 
being kept with a metronome, beating seconds. The subject 
was required to judge whether the right line was longer than 
the left throughout due whole test. Then, in the following 
day's test, the subject was required to judge the left in terms 
of the right, and so alternating throughout the ten tests. 

c. Auditory Discrimination. 

Seashore's audiometer was used for the tests in Auditory 
Discrimination (11). A room was chosen which would be as 
free from noise as possible. The subjects were instructed to 
make use of their keener ear. All of the subjects, however, were 
normal in the point of hearing. One stimulus was placed at 28 
and the other at 29 on the scale of the audioiiicter. Tlic 
stimuli were given in chance order, care being taken to make 
the tests of the same duration, The subject assumed a com- 
fortable position, dosed his eyes and kept them closed through- 
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out llie experiment. The judgments were given first in terms 
of the first stiiiiulus, then, in terms of the second. 

d. Brightness Discriniiinition. 

Whipple's apparatus for brightnc.ss discrimination was used 
for the tests in brightness discrinniiation (11). The apparatus is 
a l)OX fitted with a high-i)ower frosted Tungsten lamp, the 
light of wliich is reflected from two jiKlcpendently adjii.stalde 
wliitc screens upon two oblong translucent windows, so placed 
in the face of the box as to give out as nearly as possible the 
same amount of light when the levers arc set even on the scale. 

The apparatus was set up in a dark room and in such a 
position that the subjects' eyes came even with the apertures. 
I1ie levers regulating the reflectors were placed even at first 
in order to regulate the position of the apparatus so that the 
lights of the two would ajijiear equal in intensity to the sub' 
jects. One lever was then set at 120° and the other at 115°. 
The order of brightness in the two windows was one of chance. 
The subject was required to judge whether the right wus 
darker or lighter than the left in one test, and the left in 
terms of the right in the next, and so on, alternating each 
test. Between tests tlie subject closed his eyes and kept them 
.closed until the writer gave the signal, ‘'ready.*' 

Ill, Results and Discussion of the ]lxl>cri}iunits with the 
Sevcnil Groups of Tests 

The gross results of the various tests are indicated in 
Table I. This gives the per cent of right cases in the four 
tests for tlic eight s ill) jects, together with the averages and 
mean variations. 

Table I 


Subjects Daily Tests 

Pressure 

Lines 

Sound 

Brightness 

1 

70 

72 

74 

74 

2 

72 

74 

76 

78 

3 

78 

76 

82 

80 

4 

76 

78 

84 

84 

1 5 

84 

84 

88 

88 

6 

88 

82 

90 

92 

7 

90 

82 

90 

92 

a 

94 

84 

92 

92 

9 

94 

88 

88 

88 

10 

98 

88 

94 

94 

Av. 

84.4±8.3 

80. 8 ±4. 6 

85.8=1:13.4 

8(5.2 ±5. 6 
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Subjects DaiJy Tests 


Eadle I — Cofjlhiucfl 
Pressure Lines 


Sound 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

Av. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

Av. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

Av. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


Av. 


64 

68 

78 

66 

84 

82 

82 

84 

86 

80 


66 

74 

80 

76 

78 

SO 

82 

80 

80 

86 


76 

80 

82 

82 

80 

88 

86 

88 

88 

86 


72 

80 

84 

86 

82 

86 

88 

90 

90 

88 


ness 


77.4±6.8 78.2±3.7 83,6±3,G 


56 

64 

64 

78 

80 

84 

86 

82 

66 

84 


68 

72 

82 

86 

90 

84 

86 

90 

92 

84 


88 

86 

86 

82 

84 

08 

90 

08 

86 

92 


88 

90 

92 

92 

94 

94 

94 

90 

90 

94 


76.4=b9.0 83.4d=5,6 87,0d=2.2 


74 

76 

78 

64 

78 

80 

84 

82 

92 

90 


68 

70 

74 

70 

70 

76 

82 

80 

84 

88 


74 

76 

82 

78 

80 

84 

86 

88 

88 

84 


81.8dz4.5 76,2±5.8 82.0±4.0 


9La±1.8 

68 

70 

74 

72 

84 

80 

86 

88 

92 

90 

80. 4di /. 6 


70 

62 

72 

84 

82 

86 

82 

88 

90 

96 


68 

66 

74 

82 

84 

88 

80 

86 

86 

90 


70 

68 

74 

80 

86 

04 

88 

94 

90 

96 


61.2±7,9 80.4zt6.7 


72 

78 

74 

84 

86 

84 

90 

96 

94 

96 


83,0zt8.0 05.4dr7*O 
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Table I — Continueii 


Subjects 

Daily Tests 

Pressure 

Lines 

Sound 

Driglitnesa 


1 

70 

70 

76 

82 


2 

72 

76 

82 

88 


3 

76 

74 

86 

fK) 


4 

80 

84 

82 

92 


5 

90 

80 

84 

88 

6 

6 

90 

86 

88 

92 


7 

84 

80 

84 

92 


8 

88 

82 

88 

94 


9 

86 

92 

88 

90 


10 

88 

94 

92 

94 


Av. 

82. 4 ±6. 3 

81,8zb5.8 

85.0zb3,4 

90.2±2.5 


1 

76 

74 

76 

76 


2 

80 

72 

82 

88 


3 

82 

78 

74 

86 


4 

78 

76 

74 

90 


5 

84 

80 

88 

88 

7 

6 

90 

80 

90 

92 


7 

90 

80 

92 

94 


B 

90 

82 

90 

90 


9 

92 

86 

88 

92 


10 

92 

88 

92 

92 


Av. 

85.4it5.4 

79.6i3.6 

84.6d:6.4 

88.8±3.4 


1 

68 

70 

78 

84 


2 

76 

80 

80 

90 


3 

88 

82 

82 

94 


4 

86 

90 

84 

96 


5 

84 

86 

88 

96 

8 

6 

86 

92 

90 

94 


7 

86 

92 

88 

96 


8 

92 

84 

94 

98 


9 

92 

90 

92 

96 


10 

98 

98 

96 

98 


Av. 

fi5.6zt5.7 

86. d ±6.0 

87.2=t4.9 

94.2±2. 9 


The following coefficients of correlation are calculated by 
the rank method developed by Spearman and also by the 
product-moment method of the Pearson-Bravais Formula. 


Table II 


CoeJlficients of Correlation of the 

Different Sefisory Tests 



Spearman 

Pearson 

Lines and Sound DiscriniinaLion. . 

+.90 

.92 

Brightness and Sound 

-f-.flo 

.96 

Pressure and Lines. 

+.39 

.20 

Pressure and Sound 


.13 

Lines and Brightness 


.92 

Pressure and Brightness 

+.<11 

.20 


3 
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The most striking result revealed by the experijnents coti- 1 
sists in the very high correlations shown Ijetwceii the ranks 1 
b?.s£d on the averages ui all oE the tests and [)articularly i. 
between sound, brightness and line discrimlnatioiK The cor- ' 
relations are very much higher than tlioso reported by [m- 
vious authors. A comparison with I^urL*s results sliows this 
very clearly. He Eound corielatioii.s for discjiniination as 
follows : 


Touch and Weight. 
Touch and Pitch, , . 
Touch and Length. 
■Weight and Pitch. . 
Weight and Length 
Pitch and Length, . 


Average 

-h.l2 

H -.22 

H-.29 


Thorndike similarly finds a loose corrcUuiou hetweeu dif- 
ferent forms of discrimination, Moreover, not only arc the 
correlations tor different sensitivities low or absent entirely, 
but even the correlation between drawing a line to equal a 
100 mm* line and one equal to a 50 mni. line is only +77, 
The results in other words point not only to a higli degree 
of independence of different forms of discrimination but also 
of any single form with varying data or content. My own 
results, however, show very close interrelations between the 
different seiisorjf abilities when a suRicicntly large luuubci 
of experiments is made to furnish an adequate lucasure oE 
an indWiduaVs capacity. Most of the mvestigatious pre- 
viously made, from which the conclusion has been drawn that 
the "sensitivities interrelate very loosely," have been Ijased 
on one or a few experiments with large groups. The relia- 
bility of the coefficients is, therefore, low. Certainly when 
the ranks in any tests are based on ten series of experiments, 
each involving fifty judgments, there is no question that the 
coefficients are very high and the reliability great. The only 
departure is in the correlations with pressure discrimination. 
The experiments on pressure, however, are the least reliable 
because of certain sources of inaccuracy in the adniinistra- 
tion of the tests by the experimenter. With the particular 
type of instrument employed it is difficult to maintain con- 
stancy in the duration of the stimulus and to maintain a 
uniform rate of application of the stimulus, and, consequently, 
to avoid variations in amount of pressure. Moreover, the 
when the lighter stimulus comes after 
the heavier arrected the results with some sulqecl.s, notably 
subject 4 who gave but 2 erroneous judgments out of 250, 
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when the heavier stiinulus [ollowed the lij^diter. A further 
factor in rcclucin|;f the cocfricienls is the fact that one subject 
ranUccl 8 in pressure discrimination and 2 in all the other 
tests. With tile rank niethocl of correlation the differences 
of rank, 6 in each pair of correlations, reduced each of the 
coefticients .42. With a larg;er i nun her of cases this facto i' 
in reduction would be less clfective. The correlations with 
the 7 siil)jccCs for pressure with letigth of lines is .61, with 
sound .75, with brightness .74. 

The coefficients by the Pearson method were calculated 
for purposes of comparison with those of the rank method. 
The differences rcsultiiipj are, in some cases, very marked. 
An inspection of the actual results in the tests suj^^ests that 
neither method gives an adequate expression of the amount 
of coirclation. The Pearson metliod tends to give undue 
weight to the extreme deviations from the average, while, on 
the other hand, the rank method gives undue weight to small 
differences. 

The highest correlation is lictwecn discriminations of length 
and of briglilncss. This might, jicrhaps, he attrilmtahle to 
the fact that the same sense organ Ls involved. The Correia^ 
tions indicate that the subjects who had difficulty in dis- 
criminating brightness also had difficulty in discriminating 
length. ‘Moreover, the correlations between brightiic.ss and 
length discrimiiiatiniis witli the other forms arc very similar. 


length with Sound Discrimination 4-. 1)0 

Brightnes.s with Sound Discrimination -i- . 00 

length with Pressure Discrimination -h , 30 

Bri ghtness \vi tl 1 Pressn re Discr i mi na L io n -f- • ^ I 


However, the correlations between sound discrimination 
and discrimination of length or brightness arc almost as close 
as the correlation between brightness and length. Some other 
underlying factor must have been involved. The explana- 
tion of the high correlations obtained between the different 
forms of sensory discrimination studied seems to demand a 
modification of the extreme view of specialization and inde- 
pendent variability of mental functions of wliicb Thorndike 
has been the chief defender. Some intermediate position 
between that taken by Thorndike and the one Jiiaintainccj l^y 
Spearman is suggested. In the face of these results, one 
could scarcely hold that the differcjit forms of cli.scriinination 
interrelate loosely. InteriTdation is close hut by no means 
perfect. Moreover, two of the factors which niiglit caii.se 
high correlations have been eliminated as far as possible; 
namely, variation in tiic conscicntioiisnc.ss and good will of 
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the subject, and variation in the amounts of practice. If, in 
a group of subjects, some 'were conscientious observers and 
others not, the ranks might give an appearance of correla- 
tion, but this correlation is in conscientioLisncss and not in 
discrimination. Again, if in a grqiip the subjects tested 
started at different stages of practice and training, the resiiU 
might, on a basis of ranks, either give a high correlation or 
a low correlation, hut the coefficient would not then measure 
sensory discrimination, but something else. With these fac- 
tors eliminated, we are reduced to some other common factor 
or factors which might be operative. Spearman*s hypothetical 
'^Central Factor'^ is suggested, but it is obscure and mysteri- 
ous. To appeal to it is but to cloak our ignorcance. An 
extension of this investigation with a further analysis of the 
factors involved is contemplated. Until such results arc at 
hand, a definite attempt at explanation will not be ventured 
by the writer. 

One of the purposes of this investigation was to study the 
correlations shown at different stages of practice. From the 
point of view of method in mental tests it is important to 
determine the number of tests necessary to give a reasonably 
accurate coefficient of correlation. Moreover, such a study 
would throw light on the course of practice itself. Theo- 
retically, one’ might expect, since the real effect of practice 
is to lediice variability, that the coefficient of correlation in 
successive stages of practice would become high. This would 
be true however only on the supposition that practice took 
much the same course in different individuals, and that the 
effects of practice on different individuals, and with different 
forms of discrimination were equal. The results of correla- 
tion based on the averages of the first two, the fifth and sixth, 
and the last two tests, appear in Table III. The results of 
Table III are graphically represented in Plate I. 

Table III 

CoTTelation Based on First Two, Fifth and Sixth, Eighth and Tenth, and 
Last Two Tesfs 


Series 1 and 2, 5 and 6, 9 and 10, 8 and 10 


Lines and Sound .56 .55 .77 .96 

Lines and Pressure .11 ' 16 43 '53 

Lmea and Brightness .64 ! 84 78 93 

Sound and Pressure [qq [jq ^77 '32 

Sound and Brightness .93 .83 .77 ,90 

Brightness and Pressure — .IB .41 .44 ’gg 


40 .58 .67 .81 
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There is a general increase in tlie coefficients but the lii' 
crease is not very marked, partly clue to an unaccountable 
fluctuation in the ninth step of cx[)erimcnts. The correlations 
with each of the ten scries of tests appear in Table IV. 

The effects of piaclicc in the clifTercnt tests arc indicated 
in the plates. In every case, there is a marked iniproycment. 
The course of practice is similar with the di/Tcrent individuals 
and with the dill’ercnt forms of discrimination. Practice 
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Tadle IV 

Tabu 0/ lie Cae/ficieiils 0/ Caricfalioii 0/ llic Tin Serits of Sensory TmIs 


SericB 

1 

2 

a 

4 

5 

6 

7 

e 

Q 

10 

Av. 

Lines and Sound 

.12 

.41 

.2B 

.65 

.58 

.20 

.17 

,53 

,01 

,65 

,37 

Lines ond Pressure 

.42 

.31 

.19 

.55 

.04 

.36 

,27— 

-.21 

.10 

.61 

.31 

Lines and BrigMness, , . 

,31 

.56 

.74 

.78 

.83 

.46 

.36 

.52 

.10 

.72 

.54 

Sound and PrcGsure 

.30 

.18 

.20 

.21 

.42 

,60 

.76 

.70 

37 

.76 

.93 

l46 

Sound and Brightness . a 

.87 

.98 

.55 

.43 

.68 

.73 

.58 

.76 

.77 

.23 

73 

Bri ghtness and Pressure 

.30 

.10 

.21 

.24 

.27 

.34 

.68 

.65 

.67 

!37 


.39 

.42 


.48 

.47 

.45 

.'47 

.57 

.26 

.72 
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effect is most niarlcc!cl in the discrimination of pressure, and 
the increase is graduaL 

IV. Conclusions 

The results of this investigation seem to justify tlie follo\vin|^ 
coiiciusioris : 

1. The correlations iielween dilfercMit forms of sensory dis- 
crimination are, in every case, jiosilive and usually very hi^dr 
The range is from ,39 to ,93, When correction is made for 
accidental variations, the range is from .71 to .93. These 
coefficients justify a modification of present-day opinion with 
regard to the indej)endence of different sensory abilities. 

2. The eflect of practice is to increase the coefficients. This 
was shown by calculating the coefficients from the first two, 
fifth and sixth, and last two tests, and by calculating the 
coefficients for each of the ten series of experiments. 

The coefficients fluctuate considerably, and there appears to 
be no point in the course of practice wlierc an individuars 
station in the group hcconies relatively constant. 

3. The correlations are highest between brightness and 
length discriininatioiip hut they arc practically as high between 
sound discrimination and brightness or length. 

4. Pressure discrinn’iiation correlates least with the other 
tests. Certain unavoidable, sources of inaccuracy in making 
experiments account in considerable part for this fact, 

5. The effect of practice is similar in the different tests and 
with different iiulivicliials. 
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A SCALE OP IN'J'RLIJGENCE OF COLLEGE STU- 
DEN'J’^J FOR THE USE OF COLLEGE APPOINT- 
MEN’r COMMITTEES' 


liy K. r. Jahiikit 


Api)liccl psyclioloi^^ has a ^icat iiinuciicc in various lines of 
endeavor today, The aid of the psychologist is secured by 
larfi'c cor/)Oratioji,s in order to reduce cxpejises in employing 
new salcsnicin The government of the United States seeks his 
help in testing the general mental ability of the foreigner when 
lie comes to this country. The [psychologists of this country 
are doing their hit in the ])resent crisis by attempting to classify 
the soldiers so that promotion can he made on a proper basis. 
It seems reasonable, therefore, to suppose that students of 
colleges and universities could be classified on the basis of their 
probable success in life in such a way that the appointment 
coniniittce would be more able to do effective work. 

With this idea in mind, the writer, under the direction of 
Professor Edward K. Strong, Jr., made a study during the 
spring and summer of 1917 of the subject; ‘T-Iow to secure 
the most reliable rating of students by members of the faculty 
for jmrposes of the a])pointnient committee/’ This study*^ 
was divided into three sections: (1) methods used by the 
appointment committees of colleges, universities, and normal 
schools for tl]e purpose under consideration; (2) the relation 
of mental tests to college grades, faculty rating, and value 
of position held by the students after leaving college; and (3) 
the development of a scale of intelligence by Peabody students. 
This paper refers to the last vscction of the general study. 

In the first section' of the study it was found that a few 
institutions of higher learhing in the United States have the 
members of the faculty rank the students who are in their 
classes. None of the schools replying to our questionnaire have 
a comparative ranking of those seeking the services of the 
appointment committee by which all are compared together 
on the same basis. The rankings, moreover, in the various 
classes do not seem to be scientifically based upon the vari- 
ous elements that have to do with success in life. In fact, the 
members of the faculty do not seem to liave any concrete 

U^roin Uic Psychological Laboralory of George Peabody College for 
'teachers. 

^An unpiiblislicd thesis by this title in the college library. 

13 
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basis upon whkh to imkc tlicir jud^nnciUs. In no case do we 
find any sort oi scale tor the use of liie members ot the faculty 
in making their jiidgments. 

In order to get a comparative ranking that is of greatest 
value, it shovdd he based uimu several iuitujrtunt principles. 
(1) The judgments should be nuulc upon the v:iri(nis elemeuts 
that make for success in life, (2) The indgineiUs should lie 
made with a well-developed .scale as :i basis. (.V) "J'lic com- 
bined judgments of several coinpeUmt persons should be sc- 
curedj the greater the nuiiilier the bcLtei. (4) Ih-ovisioii .should 
be made for omitting the extreme jiidginenls, for in all proba- 
bility they ale the results of undue influences. 

During the school year 1915-1910, Dr. Strong had one- 
hiindied students o.t George Peabody College for Teachers 
ranked from one to one-hundred. Willi this as a basis, he 
devised a scale of ten equal steps. The distribution was made 
on the basis of the standard deviation. The names of several 
students were then placed iu each of these sleiis, Uui vaukiug 
enabling him to select the proper names for each slot). The 
name of each student registered in Peabody College wa.s [ilaccd 
on separate slips of paper. Fourteen ineinher.s of the faculty 
of Peabody College then placed the iianie of each sLudciit 
registered in the institution in the stc]) of the scale in wdiich 
he thought it belonged. This gave a coniparative ranidng ot 
all the students based upon the preliniinary scale. 

Under Dr. Strong's direction, several names were then taken 
from each step in the general distribution of PeabiKly students 
who were ranked by the fourteen me mho vs of the faculty. 
This gave a scale of nine steps oix basis of P. li., rangiug from 
— - 4,00 P, E. to 3,50 P. the steps- representing 1 I\ 1^,, 
with the exception of the step between group 1 3.50 

P. E.) and group 2 (-|- 3.00 P. E. ) wliicli was e([ual to only 
0.50 P, E. The general distribution and formation of the scale 
is shown by the following table or diagram ; 


Scale op General Intelligence or Peauody Students 
(Group 1: most Intelligent. Group 9: least intelligent. Group 5: average.) 
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Through the aid of the chairman of Che appointment coin- 
rnittce of the College each member of the faculty was sent 
a Ictlei'p a copy of the new scale, and a list of the students 
registered in George Peabody College for Teachers during the 
school year 1916-1917. The letter explained the formation of 
the scale and asked that a rating be made of the students whom 
the instructor knew (through class work or in a personal way). 
Ratings were to be in terms of General Intelligence^ and all 
cliaractcrisLics of the individual making toward success in life 
were to be considered. 

The scale was sent to the faculty in the following form. For 
obvious reasons, the names of the students cannot be placed 
here. 

Scale of General Intelligence of Peabody Students 
(Group 1: most intelligent. Group 9; least intcllieent. Group 5: average.) 
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Sixteen members of the faculty made the rating called for. 
One new addition to the faculty was unable to make a report 
on account of the fact that he did not know most of the people 
placed in the scale. As a rule, those students who were here 
only a short time during the fall quarter were not rated by 
jnriny jnombers of the faculty. The following table indicates 
the general distribution of the number of ratings received by 
the different students. 
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NUMOER OK Students: and Numiu- » or KATrNos (Iiven 


Entire number of sLiideiUs 

Number rated Lhirtceu liuies- . I 

Number rated twelve? limes - . - . - 

Number rated eleven times. 1 1 

Number rated leu tvmcft I'-i 

Numl^er rated nine limes IH 

Number rated eiplU times 1!) 

Number rated s^ven times ?A 

Number rated six Limes dj 

Number rated live times bfi 

Number rated four limes 

Number rated three times ;'jH 

Number rated two times fili 

Number rated one time 75 

N umber no t r ated f)8 


It is believed that a rating based upon tlic cojiibined judg- 
ments of a great many competent judges is better tliaii a rating 
based upon the judgments of a few canii)cteiit judges. But 
on account of the fact that tnany of the students in George 
Peabody College for Teachers conic in contact willi jio more 
than four teachers, it has been necessary to consider four 
ratings as sufficient in getting the general distribution of intel- 
ligence of Peabody studciits- 

In order to guard against prejudice, the liigliest and the 
lowest ratings are discarded. The average of tlic rcniaiiuiig 
ratings is talccn as the fating of the individual, 

The general distribution of intelligence of Peabody students 
is indicated in the following table, 

Distridutlon of Intelligence ok Peauody Students 
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20 


4.0W.25 
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4,26-4.50 

22 


4.51-4.75 

1C 
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DiJ>THiiiini()N or Inti-lligenci-: of Pl';ai!0[)y Students— 
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The general relation of the various elements of this distri- 
bution will be more a];(>areiU by plotting- a curve of the distri- 
bution. This is shown by tlie following plate. 
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DlSrnlBVJllON iNlELLlCiliKCE OF I’EAKOUY SlUDF-NTS 
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Tlic (lisU'ilmtioii is wvy nesir u normal curve. No stiidenl 
is rfilcd hii^her tlmn step 2 of the scale, while only two students 
are placed lower than stcj) 8 of llie scale, one of those being 
placed as low as slep 9. This general condition is to be ex- 
pected, for if one teaclier, not inchuling the two ratings ex- 
cluded to guard against prejudice, should give an individual a 
rating lower than one, liis liiiai rating could not be that high. 
This is correspondingly so, of course, for group 9. There 
arc \uut\y fluctuations in the several groups of the distribution, 
hilt this is to t)(! expeclffl f)n acef)unt of the small ]ujinl)ei’ of 
individuals cnnsiclered. Also, dividing the steps into four 
divisions lends to make the dislrihiitlon irregular. 

As has been said, tiie general character of the distribution is 
as near a normal curve as could Ijc expected. Tlie mode is 
the 4.76-5.00 group, and the median of the distribution falls 
within 111 is grouj)> One himdrcd and nine ratings fall aljuve the 
mode, and eiglUy-ninc fall liclow it. Only two persons have a 
rating ajiproxinuUing the ninth step of the scale, and but three 
persons have a rating within l\ E. of the highest step of 
tlie .scale, 

The ratings gdven ij> tliis study should be more reliable than 
those given by individual inenibers of the faculty, for the com- 
bined juclgnients of several people should be of greater value 
than that given by one person. Also, the fact that the extreme 
rankings wc:r(j thrown out shouid tend to make the final results 
jnorc reliable, for the extrenie.s arc likely to be influenced, for 
or against, by factors that do ijot indicate the real strength 
of the individual. The fact that those making the ratings had 
a scale l)efore them should tend to result in more accurate 
ratings, because tlie traits of one person could be judged better 
by having a measure or scale than they could be without any 
concrete basis upon which to make the ratings. The fact that 
the scale was made to con form to the judgments of several 
persons, and that representative persons in each group were 
taken for each division or step of the final scale, should tend 
to aid those niakhig the rating. 

The development of a scale of this character, and the ratings 
by several j)ersoiis, each having in mind the various elements 
that make for success in life, make it possible to get ratings 
that do not have the faults found in an individual rating. 
Under present conditions, the influence of scholarship is 
stressed too much, the reports are often too lax, etc. The use 
of tl\e scale ])revcnts to a large degree the effect of such ele- 
ments as those. 

The first section of the general study i.e., concerning nieth- 
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ods no^v in use hy appointment committees ^•(>^’ 0 ;lle(^ the. tact 
that only small groups, members of classes, were rated, and 
as a result the appointment committee nnglit tie called upon 
to choose between two individuals who wen; not considered 
in the same rating. Under ibis comlition there wendd be no 
way to compare accurately tlm two individuals. 'I’lic plan 
given here places in the hands ot the n)>pi)inlment committee 
the comparative ratings of all stmlents registered with the 
committee. 

The plan should be of greater value thaji tlii' iiK'ihorls now 
in iiscj because the iiulividiial is rated in Lernis of his total 
efficiency rather than upon certain pari iciilar cliaractcrislics. 
As we do not know the value of specific cliaractcristic.s nor how 
to combine them into a sum total, a grading upon general intel- 
ligence is certainly safer today. 

The next cpiestion that arises is, Cau tlu- scale he used suc- 
cessfully from year to year? The following facts indicate that 
the scale can be revised easily and that it should iaxoinc more 
accurate with each revision. (1) The names placed on the 
scale are well known by the mcnihers of the f. acuity, and for 
this reason they can be used successfully for two or three 
years. (2) New names can be placed in tli(^ scale from year 
to year, because each year all ot the students will be rated on 
the basis of the scale and representative students fioiu each 
group can be placed in the .scale and the names of thos(^ who 
have been away from the college more tlian one or two years 
can be taken out of the scale. vSu|)posc the first man used in 
step 3 of the scale has been away two yea i s in 191!), and for 
this reason the members of the faculty do ncit renu!m])er l\is 
characteristics so well as they do those who were in school 
the previous year. Step in the general distrihvrtion for the 
previous year wordcl have the names of several men. These 
could be placed in the scale and the names of those who have 
been away from the college for two or three years could lie 
dropped. 

The following conclusions seem to be justified: 

1. The scale should become more accurate, for the reason 
that the record of those who secure positions can be obtained 
and this can be studied in connection with their ratings. 

2. The use of the scale should meet the nijproval of the 
members of the faculty, because it will not rc(|v\ire move than 
thirty minutes for each teacher to make the ratings of all the 
students he knows in the institution. 

3. It is true that some of the names in llic scale will not be 
placed in the proper position so far as tlie individual opiiiitni 
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of the instructor is coiiccnied, hut he should recognize the fact 
that the ccMiibined judgnients of scvcnil persons should be 
more reliahle than Ins judgment. The fact that he rates the 
student in terms of the scale makes it possible for him to pre- 
vent the undue inlUicnee of any prejudice that he may have in 
regard to the individual. 

4. The use of the scale will enalde the appointment commit- 
tee, in later years, to find the correlations between what the 
person <l(K!s In llie licld, hi.s rating on the basis of the scale, 
atid the record he iiiakx-s in mental tesh'. 

5, Finally, the rating of the individual should not be con- 
sidered the total ha.sis for appointiiient. It should be supple- 
'inentary to the information that the committee receives on the 
blai)k.s now in use and from the record the person makes in 
the mental tests. In other words, the report of the instructor 
gives his individual opinion, the tests show the general mental 
ability of the stiuleiit, and the rating gives the combined judg- 
ments of several competent persons and is based upon a scale 
that has been carefully developed with due consideration to 
all of the clcmejits that make for success in life. 
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L Introduction 

This investiga-tioii aims to make ;i cmUriliuluiii which nuiy 
be of service in mastering the technii|\ie of nni^^ical instru- 
ments, rind especially of the French hnni. The study w:is un- 
dertaken with a view to (liscoverinp Llie cuiisos of diHicully in 
executing certain passages; but as the work progres.si-d it he- 
came evident that the means which we ciuj>loyecl for iHolating 
the troublesome factors might be of service in improving the 
player's technique. The investigation in its rmal loi in aimed to 
throw light upon the following questions: What arc tlie es- 
sential characteristics of the behavior involved in tlu! nmstcriiig 
of a musical irstniment? What mental proce.sHCS piny a prut 
in directing the player's activity? In what order do these 
metital processes make their appearance? Does the turning 
of one's attention to these mental processes furnish a means 
for improving the player’s technique? Niiincroiis other prob- 
lems have been raised during the coiir.se of the investigation, 
but we are concerned here only with those which arc fuiuia- 
mental to the overcoming of the chief diffKUlties which are 
discussed in this paper/ 

^Tliis iavestigalJori has been carded on siwuilUuwmsly with Llic 
laboratory course in ex peri mental psychology uL CkuU llniverdty 
(luring ilic years 1915-171 earlier observations were made (njui) which 
suggested the need for intensive study. 'I'lie autluii is indthlcd 
to tli!e members of the department for criticism and siiggestiinifi ; lie 
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The French horn belongs to Lhc brass-wind group, and it 
is utilized by I he larger orchestras. The instrument consists 
essentially of a tapering tube, about eight feet long and coiled 
three and a half times; it has a ilaring bell at one end of this 
tiii)e, and a small conical mouthpiece at the other end.® 

I'lie pitch of the Lone emitted by this instrument is varied 
and controlled by three devices: (1) The instrument is pro- 
vided with lliree valves, the o[)ening of which has the effect 
of increasing the length of the tube. That is, they lower the 
pitch of the lone ; and the amount of lowering by means of this 
device may reach a maximum of six semi-tones. (2) By par- 
tially closing the flaring' l)cll with the right hand at the end of 
the tube, the player is able to lower the pitch. The amount of 
lowering depends upon the amount of closure, the maximum 
lowering which is possible by this means amounting to three 
seini-tones. (3) The means which is most frequently em- 
ployed, however, consists in manipulating the lips. By varying 
the tension of his lips, — and by thus varying the vibration 
frequency of the blast of air emitted through them, — the 
player finds it jmssible to raise or to lower the pitch of the tone 
pi'odiiced by the instrument. This lip-nianipulatioii enables 
liim to produce tones varying from b of the contra octave^ 
(02 vibrations per secoiul) to a of the twice-accented octave 
(880 vibrations), — a range of four octaves less one semi- 
tone. 

Certain tones may be produced without resorting to the 
use of the valves. These are known as open tones; there are 
fifteen of them, and their pitch varies from 88 vibrations to 
880 vibrations. The other tones of the instrument are pro- 
duced either by the u.se of the valves or by partially closing 
the a])erture of the flaring bell by inserting the hand. For 
instance, any open tone may be lowered by a semi-tone either 
by 0 ])eniiig the second valve or by closing approximately half 
of the opening of the bell; open tones may be lowered by two 
semi -tones cither by opening the first valve or by shutting off 
about three-quarters of the bell; and open tones may be 

is also iiuleI)lL*(l to Dr. E. L. Davis (hornist), Mr. Franz Hain 
(hornist) and Mr. 1^. Nafjel (cellist) of the Boston Symphony 
Orchestra, and to the writer's father, Mr. Frank S. Pond (cornctist). 

- The horn is provided with nine or more set-picccs, — 

'crooks' and nioiilhp'^^cc extensions; when inserted at its appropriate 
place either in one of tlic coils or at the iiiuutli-apcrturc, each of 
these sel-pieccs changes the pilch of the tone produced by a dcfinilc 
amount. These set pieces are employed only in ensemble playing, 

^ 'riiese pilclies arc expressed in terms of the notation of the 
piano scale, 
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lowered by three semi-tones either hy opening the third valve, 
by a combined use of the first and second valves, or hy shutting 
off the bell almost completely. Greater variations from the 
open tones— for instance, lowerings amounting in four, five 
and six semi-tones such as are necessary in playing tlu- chro- 
matic scales of the lower octaves,— -can he produced only hy 
various combinations of the valves, I’liese various manipu- 
lations, however, affect the qiiiilily of the lone produced by 
the horn; for instance, the open tones and tlie valve tones 
have a clear tniinpct-likc quality, while the sliuUing of 
the -bell introduces a niufflcd quality. Hence, whother tlie 
valves or the sliiitting of the bell, or l)olli together, shall be 
employed for determining the pitch of the tone in any given 
case depends largely upon the quality of lone desired, upon the 
accuracy of pitch variation desired, and upon the rapidity with 
which the passage m (pvestion has to he played, — the hand- 
manipulation required for shutting off the hell demanding an 
appreciably longer time than the luaiiipuluting of the varves> 
It is clear from the foregoing statement that lliero arc vari- 
ous difficulties of manipulation which must be inastei ed by the 
player of the horn. The wide range of the inslrunicnt neces- 
sitates a wide range of degrees of contraction of the lij) and 
facial muscles. In consequence of the (lifliculty involved here 
the three highest tones and the four lowest tones of tlic in- 
strument are especially avoided hy players. The accurate pro- 
duction of the various tones demands a graduated serie.s of 
degrees of compression and tension of tlic lij)S, A. second 
difficulty iu the accurate playing of the honi res\dls froui mal- 
coordination of the finger muscles in manipulating the valves ; 
this difficulty, however, is relatively easy to overcome. A 
third difficulty is involved in mastering the shutting off of 
the bell i it is exceedingly difficult to adjust tlie position of the 
hand with sufficient accuracy to secure exactly tlie desired var- 
iation of pitch and quality. Not only does the producing of any 
desired tone involve difficulties of technique, but the suslaiiiing 
and the damping of tones likewise involve peculiar difficulties. 
A final difficulty has to do with tuning and playing true to 
pitch, 

Throughout the study which is here reported, the writer has 
served both as experimenter and observer. His musical edu- 
cation has included a brief study of harmony, instrumciitatioa 
and piano playing. He has had an experience cxlcncliiig over 
ten years with large and small orchestras, where he has .served 
as trap-dr Limmer, During the last five years lie has coiifinecl 
lus attention largely to the French horn; and during the past 
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tw'O years he has jilayed :i deal wilh an orclicstm and In a 
chanibcv iinisic joonp. Ills psycliolof-pcal training has in- 
diidctJ Iwo y<-ais‘ driJ] in inlrosjioclivo analysis, in llie Psy- 
chological T.aljoi alory of (!lark University. 

II. li.vlH'riiiinilul I tiff at itni 

Among Ch(! pnjhienis Kclrcled for investigation were the 
following: lluw can one best acquire sucli a mastery of the 
inslruincnl as shall rnahle om? i<; produce any loJie accurately 
and cfficieiilly, to sustain it unilonnly, and to diun]) it promptly 
and sinoofhly? We also made a sUidy of the phenomenon 
of playing out of tune; of ihc early onset of fatigue; of the 
ineinoriziiig of certain difficult jiassages; of tuning the horn 
to other instruments; of the coordinating of fingcr-movcments 
in operating the valves, cs[)ecially with rapid chromatics ; and 
of playing^ the grnppctto (or turn), trills, and slurs. 

a, FrWoj/iJun'v r-r/^rriuirn/j. Toward the close of the year 
1914, at a time when the horn liaci not heen played (or several 
months, the arliculation of the tones was found to be dis- 
tinctly poor.^ Jnstea<l of a clear-cut clang following immedia- 
tely upon the withdrawal of Ihe tongue from the teeth, there 
Intel veiled a hi ie( period winch was diaractei ized by a wheez- 
ing of air. The clang ajipcared only after an cfToit involving 
a straining of the tliroat muscles and an intensive pressing of 
the moiillipiece ujion the lijKs. Dr. E. L. Davis had jireviously 
suggested that the player should imitate the act of spitting; 
and the instruct ion -I looks recomniencl the pronouncing of the 
syllalile 'too' or Tu.' Attention to the niovcincnts of the 
tongue, diaphragm and lips with this idea in mind, Jed the 
writer to believe that slow practicing with attention upon the 
production of the tones would aid in giving rise to a projnpL 
and effective arliculation of a clear clang immediately after the 
tongue was witlidrawn. A suliscqueiit criticism by Mr. Franz 
Hain led the writer to sustain the tones for a considerable 
period of time, and to attend not only to the attack with the 
movement and placing of the tongue, but also to the pitch with 
its variations, to the clearness, and to the damping of the tone. 
Mr. Hain suggested that the damping of the tone should 
resemble the tailing-ofT of the clang of a belL 
b- General instructions and ntotlmdsr Definite periods for 
introspections were selected, and an order of experimentation 

^ I’hc iiislniclioii-ljoiiks which Inul been used were O. l.Eingcy's 
revised for Prcuch lloru, C. Juschcr, New York, 1890; and Ji. 

Kaiifniimn’s ^llbinn of 'I'lvclvc Soios, piihlislicd by C. Fischer, New 
York. 
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was ananged. The [)ractice [Jeriods extended tliroii[;lioiit tlie 
series from eleven to twelve o'clock in the forenoon. Instruc- 
tions were as follows: "Atteiid so far as |>()ssihle to the 
mental processes involved, noting their (luality, duration, in- 
tensity, clearness and their sequence. He careful lu note their 
affective toning. Distinguish thvovighout hetween mental 
image and perception.** The iutixispections wm-c usually re- 
corded by the experLmciitcr hiiuself, hut in a few cases they 
were dictated to an amanuensis- When any process proved 
to be vague and indefinite, or any vcrhal ex[)rcssi(>n proved to 
be unclear, the tests were repeated. I'lie inh-o.s[)uciive reimrLs 
were typewritten and filed. On the following day tliey were 
reviewed before the same problem was repeated or a new 
problem was undertaken. Upon the basis of these analyses, 
simple exercises were arranged ; and these latter were practiced 
at periods other than those used for introspection. The pro- 
gress and success of the corrective work wa.s studied hy apply- 
ing tests after intervals of several days or weeks. 

c. Study of the single tone, i. f^roducing ihc lone, One 
tone, — the open d, — offered iiioic difliculty than any other, 
both in the matter of producing and sustaijiing. In order to 
study this difficulty, and if possible to correct it, exercises were 
undertaken hi which the following instiuctious were muployed: 

0. Attempt to produce tlie open d, bul; slop at tho poiru (d releas- 
ing the tongue; do tiot sound the tone. b. Sound d ut the si^?aal cif 
the metronome bell; introspect on the experiences riss()dalc<i with 
the producing of the tone from the forc-periud until the tone becomes 
clear, c. Sound c; then slur to d; introspect, li. 'I'ougvut e after 
striking d; itheii slur ‘down to ;d, ^and introspect on Ihe experience. 
e. Play an .exercise of four quarter-notes,— -c, <\, c, cl ; Ujiigiio each 
note; play slowly, f. Same exercise as c, but twice as fast. //- 
scale of f major with attention to the product ion of d ascending, 
tonguing the whole scale;; introspect especially after tonguiiig c. 
h. Practice scales half an hour, and then try test e. i\ Slurring 
exercise, using e\ follow beats of the motronoruc (slow utoveinent). 

The same exercises were eiuploycd with open tones c, d, 
and g. (These are all produced without the use of valves or 
hand in the bell.) Our introspections show that the following 
mental processes are involved in producing a single tone with 
tongue articulation; 

When ,the mouthpiece was brought to ,the Ups, lUe pUyev perceived, 
from cutaneous pressure, that the edge of the nioiulipjece pressed 
more intensively upon his upper lip than upon his lower lip; and he 
was definitely aware of muscular tension in ;botii of lii,^ arms, When 
he had .selected a note to be played, he seemed to hear the note, dis- 
tinctly and definitely, in the form of auditory imagery. Then he per- 
mved kimicsihcficaby that the muscles of liis lips, dim and checks 
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Avcrc conlriicliiiK; li<! also iitirccivcd lliat lit was making a deep 
inlialalion, involving nioveineiUs of llie diaphragm, ihnuit, pharynx 
;ijk 1 al)donu*ii. Aiul he liiianl a hissing noise, whicii was inmicciiatciy 
followed hy an ahrupt relaxalion of the nuisclcs of his lips, this 
temporal relalioJi being coiispieuoiisly present to consciousness, TTic 
pressure of the riifnidipicce upon the lips was again perceived, and 
sinuiltaiieoiLsly with it came a kinaestlictic perception of muscular 
contraclifni in holh forearms aiid in the left hand, 'bhcrc was also 
a cntuiieous iierccption nf intensive prc.ssnre in the little finger of the 
left hand and in the Ihumh of the right hand. He now saw that 
I he shallow at ii)e base of ll)e left ihuinh. lietwcen llie tendons, was 
enlarging'*; and he fell that the tip of liis longiic was touching the 
lower eilge of his front teeth, lie was aware of changes in the 
jiharynx and of iiilcnsive contractions of the diaphragm and alKloniinal 
imiscles. Muscidar tensions were present in the vocal-motor appara- 
ins, especially in the longue and in the soft palate, followed by a 
release of the confined air. 


The first few introspective reports from exercises fi and b 
with the open d indicate tliat the lips were frequently contract- 
ed too nnicli, produciiifT c instead of d; or a position was 
assumed somewhere Ijctwcen d and c, whence the tone wottld 
fluctuate ultimately elidiiig^ into the final tone. This was 
accompanied hy an experience of disagrceablcncss, localized 
in a twitching of the pectoral muscles. The contraction of 
the lips was frequently preceded by a vocal-inotor-auditory 
experience, — such i)hrases as 'contract/ 'pull hard/ 'away up.' 
This was followed by a Icinaestlietic perception of a gradual 
movement of the lip, the lij)-nntscles tightening more and. more, 
until accompanied or followed hy an intensive pressure of the 
mouthpiece upon the lips. Kinaestlictic perceptions of mus- 
cular contractions in the arms were rare; but fragments or 
faint traces of these were occasionally reported. An auditory 
image of the note to l)c produced usually preceded the inten- 
sive pressure of the mouthpiece upon the lips; this image was 
frequently of swell indefinite quality that the peculiar horn 
clang-tint could not always be recognized; it sometimes re^ 
sembjed the tone of a bell. After the first few trials of exercise 
a, the auditory image was usually lacking; but in exercise b, 
the auditory image was present throughout, and was succeeded 
by the withdrawal of the tongue from the teeth. 

Exercises c and i were characterized by a presence of kinaes- 
thetic images of a twitching of the lip muscles, and a kinaes- 
thetic perception of the contraction of the lip muscles antece- 
dent to the producing of the tone d, this perception being of 
relatively long duration. These two experiences did not occur 

^ This shadow serves as a warning to the player of the horn to 
inhibit the contraction of the muscles of the hand and arm. 
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with the other tones. Vocal-motor innervations frequently en- 
tered consciousness at about the same time as ^pull, pull/ to- 
gether with a Iciiiaesthctic perception of a strain of the throat 
mnseJes which persisted until the tone liad become clear; soon 
after the tone had cleared the strain disappeared. 

In exercise c the slurred tones were produced without tongue 
articulation, with a constantly moving column of air. In the 
early trials it was found to be quite impossible to sustain the 
open d at all, — almost as soon as it was sounded it would 
suddenly change to e; and the same experience occurred in 
descendingi — i-e., the tone elided into c before the d had be- 
come clearly articulated. It seems apparent that the learner 
had not yet acquired a proper position of the lips for sustain- 
ing a tone between c and e. 

Exercise h indicated that the duration of the contraction of 
the Up muscles had been increased. After practicing scales 
for half an hour, it was found to be more difficult to contract 
the lips to the position required to produce the open tone. 
There was less inclination to effect the d, a disinclination to 
continue the effort. A more intensive and sudden movement 
of the diaphragm was also noticed when attempting to pro- 
duce the d. A contraction of the arms and an intensive pres- 
sure upon the lips were also reported. 

In all of the exercises which involved tonguing, there was 
reported an auditory perception of hissing which increased in 
intensity but which ceased abruptly when the tone made its 
appearance. A cutaneous perception of the tongue touching 
the gums above the upper front teeth was occasionally re- 
ported, as also was a straining of the muscles of the throat. 
Practice before the mirror furnished a check and a confir- 
mation of the introspections. 

A subsequent series of exercises dealt with the formation of 
the lips for the producing of the open d as a clear tone, with 
an efficient articulation with the tongue, and with the prodne- 
iiig of a clear tone without the tongue in the slurred passages, 
the muscular strain in the throat being avoided. In these 
exercises, brief passages of open tones in that portion of the 
scale most easily within reach were played slowly, with a view 
to attending to first one and then another of these various 
factors. 

A brief series of exercises was undertaken where the mouth- 
piece was detached from the horn and used alone; here the 
procedure consisted in imitating the act of spittingj and in 
placing the tongue carefully between the front teeth. Some 
of this practicing was done before the mirror, in order to 
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assist in discoveiing a position of the lips which would be 
favorable to the production of d and would avoid the straining 
of the thioat muscles* Another part of this corrective prac- 
tice consisted of exercises which involved the sustaining of 
notes where the intensity of the tone was increased without 
alteration of its pitch. 

When the same exercises were repeated a year later, the 
introspections indicate that there had been a marked improve- 
ment in the lip adjustment and in the supporting factors. 
Straining of throat muscles is now rarely present, excepting 
with exercise /t* Tonguing is more clear-ciit and liabitually 
from the edges of the teeth; in higher notes, at the teeth; 
in the lower notes, slightly between them. No hissing is now 
observed except under conditions similar to exercise and 
in attacking a low note immediately after a high note. There 
is no longer any intensive pressure upon the lips ; and excep- 
ting in cases of the highest notes, no enlarging shadow between 
the tendons at the base of the left thumb (which serves as an 
index of the presence of an undesired contraction of the arm 
and hand). The lip muscles appear to move by quick short 
jerks, especially between c, d and e. Auditory images usually 
appear before the first note of a passage, especially with such 
exercises as a and b. Affective toning of agreeableness is fre- 
quently present, with a vocal-niotor-auditory innervation of 
^fine^ and a kinaesthctic perception of stretching the body as 
if to rise upon the toes or to jump up and down* This occurred 
in a similar form in exercise hj when the passage was accom- 
plished recently without apparent exertion. 

ii. Dainping the tone. A study of the player’s technique in 
damping the tone first revealed the habit of pressing the tongue 
firmly against the teeth. In consequence of this procedure the 
tone was cut off abruptly; instead of tailing off gradually like 
the fading sound of a bell, the tone had a blunt and rough end- 
ing. This led the writer to undertake a detailed study of the 
process of damping; we arranged a scries of twenty-one ex- 
periments which attacked the following problems: a, stopping 
the tone by means of the tongue; h, an attempt to produce in 
the horn-tone such a gradual tailing-ofi as is characteristic of 
the fading clang of a bell; c, the damping of sung tones; d, 
the damping of spoken syllables; the damping of staccato 
passages with the horn. 

The experiments under a involved simple exercises of tlie 
open tones of the scale of c, and were of two forms. In one 
series, the tone was damped by pressing the tongue between 
the teeth ; in the other series, the middle oi the tongue nearly 
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touched tlie roof of tlie mouth. This latter method of damp- 
ing had been suggested by an observation of the act of pro- 
nouncing the syllable W in the triple tonguing of the cornel, 
the tonguing being similar to that which is present in the pro- 
cess of pronouncing ‘tu, tu, kn.' Our experiments indicated, 
however, that no such means of damping could he utilized in 
horn playing; the metliod is tedious and difficult, and the effect 
is. distinctly unmusical. 

The b and the e series of experiments were of similar nature ; 
but ill the latter the tones were damped shortly after enuncia- 
tion while in the former they were held until it was nearly 
time for the next note. Introspections at the outset here. re- 
vealed some contraction of the throat muscles, a niovemciit of 
the tongue upward and forward, and a sudden interruption in 
the diaphragm described as a 'hitch* in the region near the 
ensiform cartilage. The larynx was involved, the experience 
being described in the introspections as resembling swallowing. 
Introspections where the tone was struck iinmcdiatcly after 
damping, then damped and immediately struck ugain, report 
the presence of an extreme movement of the tongue Troiii 
the bade of the mouth* to 'touching the teeth ;* it seems prob- 
able, however, that two movements occur here, — that of the 
base of the tongue and that of the free portion. The writer 
believes that the tongue is relaxed to the floor of the mouth 
where it lies almost flat, from which position it is extended 
so that the tip touches the teeth. Hence it seems to move a 
greater distance than it does. 

It seemed probable that a study of the procedure ordinarily 
employed in the damping of sung tones and in the damping of 
spoken syllables would throw light upon the question as to 
what is the best procedure to follow in damping the tones of 
the norn. Accordingly we arranged two scries of experiments ; 
in a first series the player was asked to sing 'do,* to sustain it 
during two beats of the metronome, then to damp it, and des- 
cribe his experience; to sing 'dec/ sustaining it for a time, 
finally damping it and describing his procedure ; to sing 'too,* 
sustaining, damping, and reporting as before; to sing 'ha, ha, 
ha,* rapidly, attending especially to the conclusion of each syl- 
lable. Ill the experiments with spoken syllables, he was asked, 
successively, to pronovmce the syllables 'I,* 'be,* 'bud/ ‘bug,* 
'too/ 'took/ and in each case to describe his experience es- 
pecially with regard to the conclusion of the syllable. 

The introspective descriptions obtained from thesq experi- 
rnents show that one is distinctly aware of nioveinents of the 
diaphragm and of the pharynx when one proceeds to damp 



A CONTOJBUTION TO THE STUDY OF MUSIC 


61 


sung^ tones and spoken syllables ; and these introspections indi- 
cate that these diaphragmal and laryngeal movements probably 
give rise to the damping of the tone. In consequence of this 
finding we arranged a series of exercises where an attempt 
was made to throw the bulk of the damping upon the dia- 
phragnii and to concentrate attention upon the factors involved 
These exercises, which were played upon the horn, were prac- 
ticed regularly for a period of three nionths; and they were 
subsequently resumed after an interim of nine months. The 
notes contained in these exercises were separated by an inter- 
val of an octave or a sixth, this magnitude of interval necessi- 
tating considerable time for lip adjustment, and hence affording 
a favorable opportunity for observing the procedure employed 
in damping. Practice before a mirror showed that at the out- 
set, the tongue, the larynx and the pharynx were actively 
concerned in the process of damping; but by appropriate vari- 
ations of our exercises we succeeded within six weeks in redu- 
cing the movements of the tongue and the larynx to a mini- 
mum. 

And when after an interval of nine months the exercises 
were resumed, with special observation of the damping of 
staccato and legato notes, it was found that considerable suc- 
cess had been achieved within that portion of the horn-scale 
which is most frequently employed. The transition from a 
high note to a lower note over an interval of an octave is now 
accomplished by a rapid and accurate lip adjustment and a 
clear-cut tongue movement in the articulation. The tone is 
susiainecl without difficulty, a contraction of the diaphragm 
being maintained with no strain of the throat muscles. It is 
now possible to damp staccato notes with a rapid but gradual 
diminution of intensity ; the damping of legato notes is less 
perfect-^ It seems that the slight change in the pressure of the 
air by a momentary interruption of the contraction of the dia- 
phragm has not yet been attained. Tones in rapid passages 
appear at the present time to be quite continuous, without inter- 
ruption in the diaphragm; in slow passages a distinct damping 
is perceived, 

d. Study of the tuning process, To acquire accuracy and 
facility in playing tones true to pitch. It had been observed 
during orchestra rehearsals that the playing of certain passages 
was not always accurate with regard to pitch. This was es- 
pecially noticeable in the case of e-natural, which was fre- 

0 The writer's interpretation of a legato tone is one which is toii- 
guccl very softly, and with a slight but barely audible diminution of 
intensity. 
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queiitly played somewhat flat. A scries of tests ^vas under- 
taken to determine whether the fault was due to a defective 
pitch discvimiiiatiou, to a lack of appreciation of intervals, or 
to a neglect of some of the elementary factors known to be es- 
sential in the prodLictioii of single tones. 

This series of four tests was made in October 1915 ; correc- 
tive exercises were then begun and coiithiiied until December 
1915, when the tests were then undertaken. These tests have 
been repeated (January 1917,) in order to detcrnuiic whether 
any improvement had resulted from the corrective exercises. 
The instructions of the tests were: 

a. Strike e-natural (in the absence of any other source of ipiCch). 
b. Play the scale of c major in asceiujiiig- order; tong-uc e, then e 
of the next octave higher; introspect especially from the time of the 
tifctack upon the lower single note after playing the scale, c. Strike 
c; slur to d; then to e. d. Tongue d, cl-sharp, c, c-flafc and d in 
slow succession. 

The results of these tests indicated that the inaccurate play- 
ing was not due to a defective discrimination of pitch or of 
intervals, but to a defective adjustment of the player's lips, in 
consequence of which the note was flatted. The player suc- 
ceeded in producing e accurately from memory, when instruct- 
ed to do so. It seemed obvious th^^t his flatted e . could be 
sharped enough to make it a true c if only the pressure of the 
mouthpiece could be eliminated. A practice series was under- 
taken with this in mind for the twofold purpose of allowing 
an auditory image either of e or of d to function, and of allow- 
ing the player to attend to it and to bring his note into unison 
with it if possible. 

After these exercises had been continued for a tew weeks 
it was found that e could then be produced without great effort 
and with satisfactory precision. Intensive pressure upon the 
lips is now (February 1917,) entirely absent. 

ii. Tm\ing to mioiher instrument. This problem was inves- 
tigated at about the same time as the foregoing.' It had been 
observed that in case of a slight difference in pitch, — horn and 
piano, for instance, — the player was sometimes in doubt as to 
whether the notes of the horn were sharp or flat. In order to 
throw light upon this phenomenon the following exercises were 
devised : 

o. Sound middle c or\ the horn; sustain it imlil after its equivalent 
on the piano has^ been sounded, and long enough to judge whether 
the clangs arc alike or not. b. After the f on the piano has been 
struck and the clang has died away, tongue c on the horn, c. Tongue 
e (the usual tuning note with orchestras); let the clang die away; 
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the cqtfivakiit on the pi<^Tlo wih then he struck; after it lias died away; 
report on the whole cxpcrieiicc. 

These were subsequently supplemented by a series of daily 
exercises which were clesij^ned to afford practice in distingLiish- 
ing slight differences of pitch, and in determining whether a 
given horn-note was sharper or flatter than a piano-note. The 
conditions of these exercises were analogous to tliose of b 
in the above, list, which involved a concentration of attention 
upon the fundamental tone of the piano-note. 

It was found that when the difference in pitch (horn and 
piano) was less than a quarter-tone it frequently failed to be 
detected; differences amounting to a quarter-tone were always 
detected, but the auditor was sometimes uncertain as to the 
direction of the difference, — i.e., as to whether the horn was 
sharp or flat. The perception of the fundamental tone of any 
given piano-note or horn-note was frequently found to be 
vague and indefinite, under the co/iditions of tiiese experiments, 

Tlie investigation of the tuning process was extended to 
include tympani and piano, the procedure here being similar to 
that followed in the case of the horn and piano. 

Here^ again it was found to be Impossible to distinguish slight 
differences of pitch when the two instruments were sounded 
simultaneously. It was discovered that tuning was facilitated 
•when the octave of the drumMiole was struck upon the piano ; 
the first over-tone of the drum-note was readily perceptible 
With each tap of the drum-head, It seemed to make no differ- 
ence whether the drum-note was struck before or after the 
piano-note; in either case the auditor was able to distinguish 
minute differences of pitch but he \vas not always able to 
reach aji immediate judgment as to whether the drum was 
sharp or flat. An auditory image of the piano-note and a 
tentative humming of the note accompanied the subsequent ad- 
justing of the drum- head screws. When this adjusting had 
been completed, the over-tone of the drum meanwhile being 
brought into unison with the imaged or hummed piano-note, 
it was found that there was little, if any, difference in pitch 
between the piano and the drum. These results indicate that 
the auditory or vocal-motor .image may serve as an accurate 
means of tuning, 

e. Manipulating the valves of (he horn: a study of motor co- 
ordination. It had been observed in a number of runs that the 
pitch-difference between a and a-flat seemed to be greater tlian 
that between a-flat and g in the descending scale. A closer 
examination of this phenomenon, however, indicated that the 
pitch-differences were not objectively unequal but that an illu- 
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sion of inequatity oE pitch-cliffcrence lesulted from tl\c fact 
that a longer time was required for depressing the a-flat com- 
bination of keys than for depressing the a combination. The 
a-flat combination is operated by the second and third fingers ; 
the a combination, by the forefinger and the second finger, The 
reaction-times of the various fingers were measured by means 
of a Sanford vernier chronoscope, when the following averages 
were obtained (results are expressed in sigma or thousandths 
of a second) : forefinger, 160 sigma; second finger, 210 sigma; 
third finger, 270 sigma ; forefinger and second finger in com- 
bination, 210 sigma; second and third fingers in combination, 
360 sigma. 

These findings show that the coordination of the writer's 
second and third fingers is decidedly poor, notwithstanding his 
year of piano practice, and notwithstanding his frequent use 
of a typewriter and a comptometer. This defective coordin- 
ation proved to be a handicap in the performing of horntrills 
which involved these fingers, especially in combination, A 
series of exercises with trills and a form of gruppetfo (or 
turn) involving a and a-flat were practiced five minutes daily 
for several weeks. Three weeks after this practice was be- 
gun, the original tests were repeated. At this time it seemed 
wholly impossible to depress the second valve and then to al- 
ternate the first and third valves in time with the metronome 
(eighty beats per minute). After a few notes had been played, 
the third finger would lag behind, or the second finger would 
move with it; in consequence oi this, split tones resulted, or 
the metronome struck before the tone had been produced. The 
difference in reaction-time was now of about the same magni- 
tude as before, — forefinger, 140 sigma; second finger, 200 sig- 
ma; third finger, 260 sigma; forefinger and second finger to- 
gether, 210 sigma; second and third fingers together, 370 sig- 
ma. 

Practice was continued, somewhat irregularly, for an addi- 
tional period of three months; and the tests were again re- 
peated. It still proved to be impossible to hold the middle 
finger down consistently and alternate the movement of the 
other two. All went well for a brief period, but after that the 
middle finger began to accompany the movement of the third 
finger. The combination of first and second valves required 
practically the same amount of time as the second and third 
valves. Experiments with the metronome indicated no differ- 
ence; the movements a, a-flat, g, g-sharp, a, etc., were in unison 
with the beats oyer a period of one minute. The chronoscope 
showed no essential change from the preceding test. 
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III, Summary 

Of the difficulties selected to be studied, those which are 
reported arc involved in producing, maintaining and damping 
a single tone, in playing single tones on the horn true to pitch, 
in tuning to another instrument, and in coordinating the lingers 
which operate the three valves. With the aid of introspective 
analysis, it has been found to be possible to diagnose difficul- 
ties in the production of the single tone, to correct a faulty 
habit of tongue placing, and to articulate the tone efficiently 
and accurately immediately after the tongue is withdrawn. 
With regard to the damping of the tone we have found it to 
be possible to make a partial analysis of the process, but not 
to analyze it completely. It appears to be practicable to damp 
the tone far away from the mouthpiece, at the diaphragm, in- 
terrupting the outward flow of air at the source of pressure, 
This enables the player to approximate the fading clang of a 
bellj although the fading of the horn-tone is less gradual. This 
device provides a damping which is of considerable value in 
musical passages involving especially staccato and legato notes. 
In the limited scope of the exercises described in this investiga- 
tion, the art of producing legato notes has not been completely 
perfected. It was observed, however, that a diaphragmal damp- 
ing was effective in spoken syllables and sung tones. In our 
study of playing the horn true to pitch, our introspections 
indicated that while auditory images pJay a part, they do not 
function extensively. In the case of one' tone played below 
pitch, it was discovered that the difficulty was due to a too in- 
tensive pressure upon the lips, which prevented a sufficient con- 
traction of the lips; this difficulty was overcome during the 
investigation. 

Tuning of the horn to the piano was materially aided by 
attending to an auditory image if the piano were struck first; 
when the horn-tone was struck first this proved to be impos- 
sible. Slight differences in pitch could not be distinguished 
when the horn and the piano were sounded simultaneously ; 
and this was also true in the case of the tympaiii and piano. 
In 'tuning the kettle-drum, the auditory image functioned but 
was accompanied by a humming of the piano-note. The 
hummed note was compared with the first over-tone of the 
drum-note as the drum-head was tapped in tuning; the pitch 
of the hum did not suffer materially in the tuning i^rocess. 
And finally, introspect ions and a chronoscope served to locate 
a difficulty in the muscular coordination of the valve fingers ; 
and when the difficulty had been located, subsequent practice 
led to a decided improvement of the player's technique. 
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IV. Conclusions 

These experiments show that introspective analysis, by a 
trained observer, may be of service in the study of instni- 
mental music. They indicate that the mental processes in- 
volved in learning to play a musical instrument are complex 
and intricate; that the detection of errors of technique may 
be aided by attending to these mental processes, and that an 
improvement of the technique of instrumental anisic may thus 
result from an efficient employment of the method of introspec- 
tive analysis. 

Our investigation shows that an additional tool is available 
to the student of musical pedagogy. The student who has a 
sound knoAvledge of general psychology and who has been 
trained in the use of the methods of the psychological labora- 
tory finds himself in possession of an equipment which gives 
him a distinct advantage in the study of musical technique. 



fundamental theorems in judging men. 


By Edward L, Thorndike, Teachers College, Columbia University 


The judgments of men with which we are concerned are 
judgments of the man*s fitness for some defined purpose. Such 
are the judgments by a life insurance company of a man^s 
fitness to be insured, or the judgments by an examining board 
of a boy^s fitness for entrance to college, or the judgment by 
an employer of a man's fitness for a certain job, or the judg- 
ment by a recruiting officer of a man's fitness to be a soldier. 
The theorems to which I ask your attention concern the amount 
of weight to be attached to any given fact or combination of 
facts about a man in making such judgments. Our problem 
is the abstract one of the general theory of weighting facts 
about a man and of using them conjointly to influence the 
judgment of his fitness. The theory will be illustrated from 
time to time by particular examples, but you should not let 
either the merits or defects of these distract you from the 
abstract issue to which they refer. 

Consider first the case of a job, fitness for which is assumed 
to depend upon five facts abed and e and only these five. 

a being the amount of He which the man possesses,^ 
b being the amount of Ho “ “ “ “ 

c being the amount of In “ 

d being the amount of Co " 

e being the amount of K “ “ “ 


Case I. 

Using J to mean the amount of fitness of a man for the 
job, assume that any increase in He produces a proportional 
increase in J, as shown in Fig. 1. 

Assume similarly that any increase in Ho, In, Co and K 
produces a proportional increase in J, each acting indepen- 
dently regardless of the amount of any other one of the five. 

i n it aids memory for these symbols, the reader may think of He 
35 hcaltii, Ho as honor, In as intellect, Co as ability to command men, 
and K as technical special knowledge and skill, but the case is to be 
argued in entire abstraction from any facts not stated in the assump- 
tions. 
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Fig. I.— Specimens of rectilinear relations, Amounts of tlic sjMiip- 
toms are scaled from left to right. Amounts of J are scaled fi-on\ 
the base-line up. 

Then we can estimate by how much one man is superior 
to another in J if we know the amounts oE He, Ho, In, Co and 
K that each has, and know the slopes of the relation lines for 
axes scaled in defined amounts of J and He, Ho, etc. We arrive 
at a man's status in J by adding the amounts of J he has by 
reason of whatever arvioiuits of He, Ho, In, Co and K he has. 
If, in respect to production of increase in J, one unit of He = 
1 unit of Ho =3 1 unit of In = 1 unit of Co = 1 unit of K, 
it suffices for all practical purposes of selecting for J to add 
He, Ho, In, Co and K. If 1 Hp is of more importance than 
1 He, that is, produces a larger increase in J (say 1.7 times as 
large), it suffices for all practical purposes to multiply the man's 
amount of Ho by 1.7 and then add. That is, when increments 
of the symptoms of J produce proportional increments in the 
thing to be selected for, we select by adding the amounts of 
the symptoms, these having been weighted by multiplying each 
by a constant which is expressive of the number of units of 
J produced per unit of Pie, Ho, etc,, respectively. 

This assumption of proportionality or rectilinearity in the 
relation line is behind most of the scientific work that has been 
done with educational and vocational selections. The technique 
of partial correlation coefficients and the regression equation, 
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for example, ussitmes approximate rectilinearity of the relation 
lines. 

Case II. 

Assume the same independence of influence as before, and 
assume that each increment of He, Ho, etc., increases J, but do 
not assume proportionality between the increments of He, Ho, 
etc., and the increments of J. We then have an infinite num- 
ber of possible relation lines, a few of which are shown in 
Fig. 2. 



Fig. 2, — Specimens of iion-rcctiliiieai* relations. Scaling as in Fig. i, 

Certain cases deserve special attention. For example ob- 
serve Fig. 3a where the same increment of a symptom pro- 



Fig. 3a. — A relation whereby successive increments of tlie symptom 
produce smaller and smaller mcrcnicnts of J. Scaling as in Fig. r. 

duces less and less effect on J according to the amount of the 
symptom already present. Such might be the case with health 
and strength in the case of fitness for a job as a law-clerk or 
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Stenographer or teacher, ior example. One step np {vom in- 
A^ahdism might mean mvich more gain in fitness than an equal 
step up from a robust and athletic level 

In Fig. 3b we have the converse case where a given incre- 



ment does not amount to much unless it is an addition to al^ 
ready fairly large amounts. So, for example, the serni-inter- 
quartile range, or inedian deviation, of musical ability, when 
added to zero, would be of nearly zero value as a sign of fitness 
for employment as a soloist; but the same amount, when added 
to the ability of a second-rate performer worth $4 an evening, 
might make him worth $400 an evening. 

In Figs. 4 and 5 we have the case of a quality which suddenly 
rises in value as a symptom from nearly zero to nearly its 
maximum. 

It is very hard to find cases of intellectual or moral or econo- 
mic qualities in men which are related to any iinportaiit variety 
of fitness after the fashion of Fig, 4 or 5. Indeed it 
is hard to find important physical qualities which are. Yet 
the existence of such a relation is the only justification for 
an enormous number of widespread practices in selecting 
men as fit for suffrage, for life insurance, for entrance to 
college, and for the army and navy. Wherever a certain line 
is drawn as to weight per inch of height, temperance with 
alcohol, liability to heart disease^ length of education, or the 
like, all those below the line being given equal credit (usually 
in the form of 'f ailed, V 'rejected,’ 'unsatisfactory’ or the like) 
and all those above the line being given equal credit (as 'nor- 
maF or 'passed’ or the like), this single perpendicular-step re- 
lation is pragmatically assumed. 



It may be wise, for certain legalistic reasons and for con- 
venience in making and recording decisions, to cut the whole 
range of variation of a quality into two sections, crediting all 
amounts in one section as 0 and all amounts in the other 
section alike. It should be understood, however, that the pro- 
cedure is almost the worst possible so far as concerns selecting 
the best quota of men. Only a failure to use the symptom at 
all or a negative use of it could be worse. For a line of zero 
slope, perpendicular slope, and then zero slope is an extremely 
poor fit for any of the relation lines in question. It is least 
objectional in cases of infection, as with malaria or syphilis. 

How inefficient it is may be realized pictorially by Table I 
where the total credit really due two cerLaiii men is contrasted 
with what they receive by the “j)erpcn(liciilar'^ or '‘all or none'' 
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treatment, A similar inefficiency, though not so great a one, 
7nust always occur, the error being statistically that of exces- 
sively coarse grouping. 

Table I— Sixty Being Required to Pass, Passing Being Required 
IN Nine Out of Ten Traits 



Individual A 

Individual D 

Trait I 

62 

92 

*' U 


BB 

in 

65 

as 

IV 

63 

90 

“ V 

49 

49 

VI 

65 

62 

“ VII 

66 

86 

" vni 

61 

94 

IX 

70 

83 

" X 

62 

87 

Av. 

63 passed. 

81 failed. 


It is beyond the scope of this paper to balance this loss in 
efficiency in selecting the right man against the inconvenien- 
ces of measuring each symptom along a linear scale, weighting 
it according to its relation line and combining weights by addi- 
tion. The inconveniences are often great, but I am decidedly 
of the impression that the inconveniences resulting from fail- 
ing to get the best possible selection of men arc as a rule 
many times as great. 

The failure to use a scientific procedure is not so niiich 
due to apprehension of its real difficulties as to ignorance of 
its merits and the assumption of demerits which do not exist, 
Custom and language mislead us into treating a continuous 
distribution of variations as if they fell into sharply distinct 
groups, legal requirements in particular often exacting such 
clefts, The insecurity of fine grouping, and the lack of know- 
ledge of precisely the best weights to attach, are assumed to 
be demerits which coafse grouping and zero or constant 
weights avoid. They do not avoid them. 

Of whatever sort the relation line may be, the procedure 
is still (so long as the symptoms exert their influence indepen- 
dently) to attach weights and add. The difference from the 
first case of proportionality is that each separate increment of 
each symptom now may need its separate multiplier. 

Case HI. 

Consider now the case where certain traits seem superficially 
each to produce an effect upon fitness for a job, but where 
really their value lies largely in a common element. Thus 
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suppose that being born from the professional classes corre- 
lated to an extent of -|^.S with success as an army officer, that 
length of education so correlated, that standing in class so, 
correlated, that score in examinations at the training camp so 
correlated. Suppose that we have a thousand men ranked in 
these respects and also in ability to command men, which we 
will suppose also correlates -j-.S with success as an army officer. 
The first tendency of a superficial thinker is to assign equal 
weight to each of the five traits. But if, as is likely, the first 
four intercorrelate closely, being related by a common element, 
say intellectual capacity, whereas power to command men cor- 
relates much less with their sum, the last should be given much 
more weight than any of the first four. To prevent all such 
errors we use either an experimental analysis or the technique 
of partial correlation. 

The fundamental theorem in question may be stated as; 
Do not weight the same contributingf element twice because it 
appears in two or more traits. Or, more adequately; Attach 
weights to elements according to the amount of their contri- 
butions, irrespective of the number of symptoms in which they 
appear. A full determination of independent elements and 
their contributions, whether experimental or by the method of 
partial correlation coefficients, is very difficult, and has never 
been made in any case, to my knowledge. A complete deter- 
mination is indeed not necessary for fairly efficient prophecy. 
Where the best possible weighting would prophesy fitness with 
say, a resemblance to demonstrated fitness of .95, a prophecy 
to the extent of .90 will commonly be reached by such a rough 
weighting as a competent thinker can devise in an hour or two 
upon inspection of the relevant correlations. So for practical 
purposes, we may translate the theorem into: Attach weights 
to traits only after knowledge of their intercorrelations. 


Case IV. 

Consider now the case where a symptom's amount of in- 
fluence depends upon not only the amount of the symptom it- 
self, but also the amount of some other symptoms. For ex- 
ample, suppose that each increment of intellect (In) contribU' 
ted 3 J, that is, 3 units to fitness for a certain job, if only a 
certain low degree of honor (call it 5 Ho) characterized the 
man, but that the same increment of intellect (In) contributed 
much more J if the man was twice as honorable (10 Ho). Or, 
more precisely, let the relation of intellect (In) to fitness (J) 
be line a, when honor (Ho) is 0, line b when, honor (Ho) is 
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1, line c when honor (Ho) is 2, line d when honor (Ho) is 3 
or more as shown in Fig. 6. In such a case the ainount of In 



Llic amount of a second factor. 

is obviously to be multiplied by a factor proportional to the 
amount of Ho in addition to all other weighting of In. 

The dependence of the amount of influence of a trait upon 
the amount of some other trait possessed by the man will often 
be more complex than that described in the illustration. For 
example, the value of technical knowledge and skill for a cer- 
tain job might vary as the square root of the man's intellect 
or as the square of his intellect. There may also be many 
sorts of irregular relations in these dependencies of one trait’s 
influence upon the amount of another trait that is possessed. 

I am not aware that any scientific investigation has meas- 
ured any of these dependencies, There is^ however, good reason 
to believe that they exist and are important. A man’s posses- 
sion of what we call energ)^, for example, seems to be a multi- 
plier for his intellect or skill, A man's loyalty or devotion in 
any particular job seems to be a multiplier of his other equip- 
ment for it. What we call roughly interest in success, or 
determination to succeed, or ambition, seems to be a nuiltiplier 
for energy. And in theory, at least, we. must admit it as a 
fundamental theorem that prophecy of the degree of influence 
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of any amount of trait recjiiires consideration of the amount 
of every other trait in the man in question. 

There are other principles concerning the use of facts in 
the selection of men which must be followed to make the best 
possible prophecy, but limitations of time prevent their dis- 
cussion now. In the time that remains I may simply sum- 
marize our findings roughly and compare the scientific with the 
impressionistic or intuitional use of facts about a man. 

We have seen that the status of a man in the traits relevant 
to fitness for a job mjiy be expressed in an equation: — John 
Doe = 7a + 9b + 4c -]- 21d. ... A prophecy of his fitness 
relative to other men is obtained by attaching weights to a, b, 
c, d, etc., in view of (1) their relations to fitness, (2) their 
partial constitution by common elements, and (3) any depen- 
dencies whereby one gains or loses in influence according tc 
the amounts of the others which are present. The setting up 
of an equation of prophecy from an equation of status will 
usually be very complex, but a rough approximation, if sound 
in principle, will often give excellent results. In so far as the 
lines of relation, interrelation, and dependency are rectilinear, 
the technique is greatly simplified; and a rough approximation 
to this is probably often the case, 

Even when approximations arc used and when, by good for- 
tune, many of the relations concerned are rectilinear, sound 
procedure will still be more elaborate and difficult probably 
than has ever yet obtained in practice. Practice is thus justi- 
fied to some extent in judging fitness experimentally by tests 
with dummy operations like those of the job in question, as 
well as analytically by a weighted combination of contributing 
elements. 

All this study of relation lines, intercorrelations, facilitations 
and inhibitions and resulting weights by multiplying and add- 
ing, represents a scientific execution of just what the compe- 
tent impressionistic or intuitional judge of men tries to do. 
The strength of such intuitional judgments in comparison with 
the formal systems of credits and penalties of the past has 
been, not that the intuition was less quantitative, but that it 
was more so 1 The formal systems of the past have used 
symptoms merely additively and often with only an “all or 
none” credit. They have not allowed for the undue duplica- 
tion of credits by intercorrelations, and have not sensed the 
importance of the multiplying effect of certain traits upon 
others. The competent impressionistic judge of men does 
respond to these interrelations of the facts and sums up in his 
estimate a consideration ot each in the light of the others. 
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If there are ten traits involved, say ten entries on an applica- 
tion blank, he may be said to detcrniiiie his prophecy by at 
least 10''|-9-'f-8-(-7 "1~6 -j- 5 -jh 4 3 -j- 2 -j- 1 rjiiantities, 

since he responds to each trait in relation to all the others. 
There is a prevalent myth that the expert judge of men suc- 
ceeds by some mystery of divination. Of course, this is non- 
sense. Pie succeeds bccaii.se he makes .smaller error.s in the 
facts or in the way he weights them. SitfFicicnt in.sight and 
investigation sliould enable us to secure all the advantages of 
the impressionistic Judgment (except its speed and conven- 
ience) without any of its defects. 



A PLAN FOR THE TECHNICAL TRAINING OF CON- 
SULTING PSYCHOLOGISTS 


By L- E. Gkissi^er 


The rapid progress which applied psychology has made in 
recent years, and especially the services which it is rendering 
in the present national crisis, are hirning the eyes of its sup- 
porters towards the future in an effort to detennine, on the 
one hand, the best means of making the results obtained by 
scientific investigations available to the various fields of human 
endeavor and, on the other hand, to protect the unsuspecting 
public against the exploitations of pseudo-psychologists. The 
latter have quickly recognized the great possibilities of applied 
psychology, especially in the fields of business, vocational aid, 
and mental hygiene, and though possessing little or no psy- 
chological training, they have acquired sufficient psycliological 
vocabulary to supplement their oratorical or literary gifts. 
Some have even gone so far as to gather a large number of 
empirical observations upon which to base semi-scientific sys- 
tems of mental aids for business, character or occupational 
prognosis, and similar purposes, and in some instances are 
known to have made, intentionally or unintentionally, exagger- 
ated claims of accomplishment. It is evident that such people 
hiu't the cause of applied psychology more than they help it. 
In order to draw a sharper line of distinction between them and 
the academically trained applied psychologists the latter will 
sooner or later be driven to adopt some professional badge or 
means of exclusion similar to those existing among other aca- 
demic professions and highly trained specialists. This' seems 
the more desirable as the term psychology has always been 
misunderstood and misapplied by writers and laymen alike, and 
a continuance of such misuse will work the greater harm, the 
more widely the term psychology is being employed. 

Concerning the other question of determining the best means 
for making the results of applied psychology most readily 
available to the concrete problems of everyday life we may 
refer our readers to Hollingworth aiid Poffenberger’s recent 
book on Applied Psychology which in the last chapter discus- 
ses the future of applied psychology. Here the authors point 
out that “in the application of any science to the concrete pur- 
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poses of practical life some adjustment of existing machinery 
or the development of some appropriate institution or profes-. 
sional avenue must always be made." Then they show that 
'"in the case oi chemistry the method has been established of 
placing the scientifically equipped worker in the midst of the 
industrial plant, providing him with adequate means of re- 
search and definitely setting for him the nature of the problcjii 
with which his research has to deal .... In the case of 
physics there has developed an entirely new professional 
group, the engineers .... In the case of psychology 
neither of these two methods of adjustment has as yet been 
widely adopted, although tendencies in both directions may be 
observed." After discussing three other types of adjustment 
of a more or less unsatisfactory and temporary nature, the 
authors come to the conclusion "that the solution of the im- 
mediate future ill applied psychology will be similar to that 
commonly adopted in the case of applied chemists, bactcriolo' 
gists, etc. It is to be expected, however, that in time the rapid 
development now going on in applied psychology will make 
necessary the engineering type of psychotechnic expert, the 
consulting psychologist" 

There seems to be no question that this new profession of 
consulting psychologists has passed its incipient stage, and has 
fair prospects of permanently establishing itself amongst us. 
Its initial successes are undoubtedly due to the fact that it is 
counting among its earliest and most active members some of 
the foremost psychologists of the country. If we are right, 
then, in predicting an increased demand for»technically trained 
consulting psychologists, it becomes our duty to provide a 
supply which shall be adequate both in quality and in nuniber. 
In the writer's opinion this problem may be solved in a way 
which at the same time offers a solution of the other problem 
of eliminating the self-styled psychologists mentioned above. 
The plan proposed here consists, briefly, in standardizing the 
term "consulting psychologist" and permitting nobody to use 
it except those who have had a certain amount of technical 
training certified to by a collegiate degree. But before request- 
ing higher institutions of learning to confer the title of "con- 
sulting psychologist" upon certain of their graduates, analo- 
gous to the present custom of giving teachers' diplomas and 
similar distinctions, it seems necessary for psychologists to 
agree upon a more or less uniform plan for the future col- 
legiate training of such men and women as are to be admitted 
to this new profession. 

With a view of more quickly accomplishing this aim, the 
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writer has subjnittcd below a tentative plan for the miifon-n 
training of consulting psychologists, in the hope th<at it will 
arouse a wlclesj)read discussion and ultimately lead to some 
definite results. The present plan involves both a qualitative 
and a quantitative differentiation. The latter consists in pro- 
viding three titles, parallel to the bachelor’s, the master's and 
the doctor's degree, namely, "assistant consulting psychologist”' 
(A. C. P.), "consulting psychologist” (C. P.), and "expert 
consulting psychologist” (E. C, P.). The qualitative differentia- 
tion consists in a special training in certain brandies of applied 
psychology, — medical, educational, industrial or the like. In 
the following discussion the writer has placed greater emphasis 
upon the undergraduate training, because here the question of 
uniformity seems the more important and more pressing. This 
is especially true of the first three college years, before any 
pronounced qualitative specialisation is to be undertaken. The 
proposed plan is bas'ed upon the customary collegiate units of 
fifteen credit hours per week per year, or the completion of- 
sixty credit hours for graduation. 

In the first year a student should be required to take a three- 
hour course in English, where composition in technical lan- 
guage, the making of bidefs and outlines, and the summarizing 
or reviewing of technical literature should form a considerable 
part of the content of the course. Another three-hour subject 
is mathematics which in many Gases may not need much modi- 
fication from the traditional contents of such courses. A 
third course should be in general sociology, in which the stu- 
dent is to be introduced to the manifold problems of human 
society, with special emphasis upon such topics as demand and 
supply of labor, crime and institutions of correction, systems of 
civic and other forms of goveimment, social and charity work, 
methods of caring for defectives, and the like. If the fresh- 
man has had no modern languages before entering college, he 
should now take a three-hours beginners' course in French 
and also in German. If, however, he has had at least two 
years of either or both in high school, he should now take an 
advanced course in that same language. 

The sophoLUore year is to continue the elementary foreign 
language work with advanced courses. Where, however, 
such an advanced course was taken in the freshman year, it 
may now be followed by a general introductory course of three 
hours In such subjects as commerce, education, law, hygiene, 
genetics, or others. In addition, elementary courses in physic? 
and biology of at least three hours each and [)rcferably includ- 
ing some laboratory work are to be required. ( 7'hc custo[nar y 
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substitution of at least two hours of laboratory for one recita- 
tion hour of credit is here accepted.) Finally, the sophomore 
year is to include an introductory or elementary course in 
general psychology of three hours, which. is to be of the na- 
ture of a genera! survey of the whole field of psychology and 
3ts various branches, but without reference to any particular 
system of psychology, although some emphasis should be laid 
upon the study of the normal adult human mind. This course 
need not involve any laboratory work, although experimental 
demonstrations before the whole class are desirable. 

Ill the junior year I would require an introductory course in 
general psychology of three hours tliroughout the year, in 
which the student is to become acquainted not only with the 
most important ancient and modern systejiis of thought, but 
also with the general content of such other philosophical dis- 
ciplines as logic, ethics, aesthetics, metaphysics, et^., in order 
to give him a better understanding of the various jneiital scien- 
ces and their intimate relations to psychology and to prevent 
him from falling into the errors of psychologism ajid false 
hypostatisations- There is to be offered a full year's course 
in theoretical psychology of a more .id va need nature, familiar- 
izing the student with various systems and theories and intro- 
ducing him to the original sources. This course should be 
paralleled by a laboratory course of at least six hours a week 
(three credit hours) in which the student is to ):)econic familiar 
'with the experimental work in sensation, perception, reaction, 
attention, association, introspective analysis, Weber’s law, the 
quantitative methods, and related topics. A two-hour course 
should be equally divided between the translating of French 
and German psychological texts, in correlation with the theoret- 
ical course. A one-hour course (to supplement the two-hour 
language course) is to be offered in statistical and other ad- 
vanced mathematical vnethods, partly to correlate with the ex- 
perimental work and partly to be preparatoi'y for the senior 
year work in mental measurements, The vemaining three hours 
may be left either as general electives or else taken up by 
such general introductory courses as were permitted to take 
the place of French or Germaa in the sophomore year. It is 
assumed that the work of the first three years of college as 
outlined above can be offered by any standard college in this 
country with a moderate equipment for a psychological labora- 
tory. 

In the senior year the first qualitative specialization is to 
begin; as the student is now required to make a definite choice 
among the various fields to which psychology is at present being 
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applied. He is to take a general sui-vcy course of three hours 
in applied psychology which is to offer an outline of the Avhole 
field of applied psychology, its scope, aims, nictliods and re^ 
suits. This is paralleled by a laboratory course in mental 
measLircnicnts and tests, of ,six hours weekly, and is to give 
him an opportunity to learn to conduct the tests on other in- 
dividuals. Tlic remaining nine hours are to be divided among 
a major subject of two courses and a minor subject of one 
course of tlirce hours each. The major and minor are to be 
selected from the following groups of topics: A, Cominerce, 
including journalism, marketing, manufacture, management, 
advertising, and the like ; B, Law, including pleading, evidence, 
general criminology, penology, sociology, and others; C, Edu- 
cation, including teaching, adinijiistration, supervising, educa- 
tional measurements, vocational guidance and selection; and D, 
Mental Hygiene, including psychiatry, neurology, psycho-an- 
alysis, psychotherapy, and similar topics. It is expected that 
a student will select for his major and minor groups such 
courses as stand in close relation with each other. These 
courses are to be of a more advanced nature than similar ones 
taken in previous years, and are understood to be offered by 
specialists in these lines, except perhaps in some courses in- 
cluded in the last group, which might be offered by members 
of the psychological department. 

It is evident that the variety of courses included in the 
four groups is not likely to be found in the curriculums of 
many of the snmllcr colleges; and it is even questionable 
whether any institution should make an effort to offer all these 
courses. For, if a student has decided upon a certain combina- 
tion of subjects for his major and minor, he need only trans- 
fer his college work to that particular university which offers 
him the best opportunities of studying these subjects. The 
uniform preparation during the first three years of college 
work should greatly facilitate such transfers; and the possibil- 
ity of limiting the work of specialization to a few universities 
which have greater facilities for teaching the professional sub- 
jects should enable these larger institutions to concentrate 
greater efforts upon this line of work and to enlarge their pos- 
sibilities for conducting such counscs more effectively. 

Students who have successfully completed four years of the 
kind of academic training sketched above and have thus earned 
the title of '^assistant consulting psychologist^^ should be eligible 
for minor positions in the four fields of applied psychology. 
For example, a person who specialized in the first group might 
act as administrator of mental tests in employment offices or 
6 
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as psycUological adviser in advertising departments, or he 
might become an assistant to an expert consulting psycliologist 
in sojne commercial concern. A man with special preparation 
in law would be able to conduct tests or gather statistical mater- 
ial in institutions of correction or in connection with juvenile 
courts, or similar institutions. Those who had specialized in 
education would be prepared for minor administrative positions 
in small school systems and act at the same time as vocational 
guides. Similarly, those who majored in the last group will be 
able to fill minor positions in institutions for iiicutal defectives, 
or to supplement the work of medical examiners in private 
practice or in public offices. It would seem advisable that those 
who plan to prepare themselves for the higher titles would 
fii'st acquire several years of practical experience in such minor 
positions before taking up post-graduate courses. 

Concerning the latter but few recommendations need be made 
here. In preparation for the title of “consulting psychologist” 
and the master’s degree it would seem advisable to continue 
the specialization along. the line of either the major or minor 
subject selected in the senior year, with further advanced work 
in theoretical and experimental psychology and a thesis on an 
original minor problem. This kind of prepai*ation should make 
the successful candidate eligible for such independent positions 
in his particular line as mvolve greater originality, indepen- 
dence, and responsibility. 

Finally, the title of ^'expert consulting psychologist” together 
with the degree of Ph. D., are to he conferred upon the suc- 
cessful completion of at least two years of additional graduate 
work in all the different branches of applied psychology, with 
further specialization along two i)aiticular lines, preferably 
those engaged in before. Original research of a major problem 
and the publication of the doctor's thesis are in line witli the 
customary requirements of obtaining this academic honor. 
The successful candidate is eligible to the highest positions 
offered in the various fields of applied psychology, especially 
to those which involve original research and independence of 
action as well as those which consist mainly in college teaching 
of the most advanced courses in applied psychology. 

^ It is needless to point out that a few of our higher institu- 
tions of learning arc already giving tliis kind of advanced 
training in applied psychology. Their practical experience in 
this professional preparation of consulting psychologists should 
be of great value in the demarcation and standardization of a 
uniform plan of training and we hope to induce especially 
the present directors of this kind of technical training to con- 
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tribute to this discussion such criticisms and suggestions as 
will be most helpful to the cause of applied psychology. 

In conclusion wc may briefly restate the main points of the 
proposed tentative plan for the technical professional training 
of consulting psychologists : it suggests in the first place a uni- 
form undergraduate course of three years obtainable in most of 
the smaller colleges at pi'cscnt, to he followed in the senior 
year by a more specialized professional course at some larger 
university: in the second place, it proposes the conferring by 
the institutions a graduated series of titles, such as assistant 
consulting psychologist, consulting psychologist, and expert 
consulting psychologist, parallel with the three regular colle- 
giate degrees; and lastly, it recommends a qualitative subdi- 
vision of the various fields of applied psychology for the sake 
of more intensive specialization and preparation, along such 
lines as commerce, law, education, mental hygiene, and others. 
It may be deemed advisable for the American Psychological 
Association to consider this question officially and to refer it 
either to a special committee or to one already concerned with 
similar topics, ‘ The Journal of Applied Psychology will be 
ready to publish further communications or contributions to 
this subject; or, if desired, to conduct a symposium on the 
question at issue. 

1 Since tWs was written the author has learned that the appointment 
of a special committee was authorized by the American Psychological 
Associalion at its recent annual meeting in Pittsburgh. 



PSYCHOPATHIC LABORATORY AT POLICE HEAD- 
QUARTERS, NEW YORK CITY 


By Dr. K I, Keller, Consulting Psychologist 


In December, 1916, the Psychopathic Laboratory at Police 
Department in New York City was opened for the examination 
of certain prisoners. The whole laboratory force consisted of 
psychiatrists, neurologists, psychologists and social workers, in 
order that they might bring to bear on the same subject differ- 
ent points of view, thus demonstrating that science — psychol- 
ogy, medicine and sociology — can make valuable contributions 
in solving one of the social problems of the metropolis, prob- 
lems heretofore entrusted only to the police and the courts. This 
group was not only to serve the city in the exam illation of 
prisoners, but to engage also in rcscarcli work along the lines 
of psychology, sociology and medicine. 

The plan was, first, to make an intensive mental and 
physical survey of arrests in a certain district of the metropolis ; 
the one chosen being the First District, south of Fourteenth 
street, between Bowery and East River; and, secondly, to 
begin a study of recividists. There are certain prisoners brought 
daily to Police Headq^uarters, that the Rookies, the new police, 
may see them at the morning line-up and thus 1)econie familiar 
with the various types of arrests throughout the city. 

By March 1917, the staff in the Psychopathic Laboratory 
consisted of 3 psychiatrists, 1 psychologist, 1 social worker, 
loaned by Dr. Davenport of Cold Spring Harbor, 1 Secretary 
with his assistant-stenographer and typist. For the past four 
or five months a medical man has been daily at the Laboratory 
at Police Headquarters, ready to answer any call that might 
come in from this First District from 7 a. m. to midnight. 
The whole staff, save one on night duty, are in the Laboratory 
during the day. 

The line-up at Headquarters is held daily about 8 :45 a. m. 
Two or three medical men sometimes visit prisoners in cells, 
watch them when finger prints are taken or before they appear 
on the iine-Lip. ^ They always note their conduct on the liue-up 
and decide which ones showing certain abnormal tendencies 
need further mental and physical examination. These arc sent 

84 



KELLER 


85 


to the Psychopathic Laboratory about 9 a. m. They are 
then examined by neurologists, psychiatrists and psychologists 
who are all in attendance from 9 o’clock on. 

This hour is most advajitageous for examination, as the 
prisoners are examined before they go up for trial, by persons 
who are interested in each one as an individual, not primarily 
in their crimes; except as the result of their study finds its 
place in the developmental history given later. The disadvan- 
tage is the lack of time, for all prisoners must be examined 
in time to get them to court by noon or earlier, and many 
courts are situated in distant parts of the city. 

The laboratory for the psychological examination is well 
equipped with all the necessary apparatus to test many types of 
adults. The Binet tests are of little service save in those rare 
cases which are mentally much below par — that is, in the range 
of imbecility or idiocy. The mass of the cases are above the 
age of puberty, when difEerentiation sets in, and they call for 
R wide knowledge of all standardized tests and a wide ex- 
perience with all sorts and kinds of adolescents and adults 
to enable the psychologist to jnake a hasty exannnation of any 
real value. Two, and often three, psychological examinations 
were given while the psychiatrist and neurologist had one or 
two hours to get the detailed history of one or possibly two 
patients. In addition to the test returns, and to make the 
psychological examination possible of interpretation, a cer- 
tain amount of personal history had to be taken so as to 
cross-cut as often as possible tlic mental life of tlie subject 
in order to tell where the probable weak points were that 
called for farther examination. Emotional reactions es- 
pecially had to be watched, and the attitude and manner of 
the prisoner both to the examiner and to his work while under 
examination, had to be noted. Time also was required to get 
the prisoner into a normal state of mind that he might do 
his best. Always some written work was obtained to verify 
the school history, which of course was given only by the 
prisoner and was in nearly all cases very unreliable. It was 
necessary for the psychologist to have at immediate control 
the essential subjects of the common grades that a prisoner 
declared he had reached. He would declare, for example, 
that he had passed the 8th grade but be unable to read or 
cipher like a first year pupil. This might be indicative of 
poor memory or of the deteriorating effect of some nervous 
disease, like epilepsy, or, if both of these were eliminated, 
it probably denoted a tendency to prevarication. The written re- 
turns fronj tests proved later, at staff mectijigs, more vn]ual)]e 
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for diagnosis than any mere account of his school history or 
Pife given by the prisoner himself. 

After the physical and mental examinations were over, and 
prisoners were sent to court for trial, the staff meeting was 
called and cases examined were brought up for consideration. 
Each prisoner's personal, family and school history were read, 
the account of the crime as the arresting officer gave it as well 
as the account of his own arrest given by the prisoner himself 
and the returns of psychological examinations, as interpreted 
by the psychologist, were reviewed. Each one present was 
asked to. comment on the case and a provisional diagnosis 
was made^ 

Often, however, it was necessary to send letters to the 
judge when the prisoner left even before staff meeting could 
be called. The director obtained a hasty report from psych ia^ 
trist or psychologist and formulated a letter on cases when 
prisoner was so obviously insane or so feeble-minded that 
the court would accept the diagnosis and a hospital or a school 
would be suggested as the haven of the prisoner instead of a 
penal institution v 

A study of the 502 cases coming to the Psychopathic Lab- 
oratory from the day it opened in December 1916 to May 1, 
1917, was made by the director, who offers the following 
classification based on determined diagnosis: 

46 Insanity 
82 Mental Defects 

Mental Defects 35 
Subnormal 4- 
Moron 36 
Imbecile 7 
3 Epilepsy 
5 Psychoneurosis 
8 Sex Perversions 
66 Drug Habit uations 
38 Alcoholism 
2 Abnormal Character 
20 Emotional Instability 
43 Psychopathic Characters 
28 Asocial Characters 
77 Unclassified 
84 Not obviously abnormal 

Of the 46 insane all W'ere recommended to Bellevue Hospital 
for observation, in the hope that further commitment would 
be to the State Hospital for the Insane. Of the 82 with 
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decided mental defects only the lowest group (7) were recom- 
mended for iiistittttional care, this leaves 75 of low mentality 
not recoin mended for commitmeiiL The hurried examinations 
often forbade any regular, complete [>hysical examination on 
the part of the physician- To a psychologist it was very 
interesting to note how significant the mental side of the 
problem was as against the physical. Even when there were 
marked stigmata of degeneration, the mental side of the pic- 
ture in its lack or deterioration was more significant than any 
physical condition, and tlic medical men, as well as the psy- 
chologist stressed this in diagnosis. The interpretation of the 
personal and family history and the test returns of psycho- 
logical examinations called for mental insight, and one was 
led to feci that all one's training and experience in psychology 
as well as in psychiatry were called constantly into service, 
to get at the underlying causes of the prisoner's difficulties. 
Glance over the classification made by the medical director, 
and leaving out the obviously insane and mentally defective, 
consider such terms as abnormal character, emotional ins tab il- 
ity, psychopathic character asocial 'character, in order to realize 
what a large part psychology takes in these divisions of the 
problem. Then consider how complex each individual is 
and how, even bringing long experience and training in mental 
problenis to hear, we btrt scraped the surface of the life of 
those who fell under the head of psychoneurosis and sex 
perversion, dnig-halntuation, alcohol is ni, etc. These are mere 
symptoms, not syndromes. Some of us, versed and interested 
in psycho-analysis, felt that, as Dr. W. A. White suggested, 
these drug and alcohol cases have sought 'ha flight from 
reality " in alcohol and drug and would prove fine material to 
support or refute the theory of psycho-analysis, could they 
have been held for furtlier examination. Wo desired a place 
at Bellevue Hospital for all these doubtful cases that they 
might be held tmder observation for further examination 
before even a diagnosis could be given, or any plan for re- 
education suggested. 

When one realizes the chronological age of these so-called 
adult prisoners he sees the great need of getting at the causes 
that lie back of their delinquency. Of the first 200 cases sent 
to the laboratory, all male, the mode was 17 years and the 
average age or median was 21 years — 150 falling between 
16 and 24 years. In S02 cases of arrest, note that only 84 
cases are not obviously abnormal- To the hard-headed tax- 
payer of moderate intelligence it must be clear that to have 
laws and conditions such that adolescent boys become 
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recidivists and are educated into crime, at an awfvrl cost to 
the community, is absurd and wasteful, nay a crime of the 
law that allows It, To study the cases mentally and physically 
so as to educate alight, or to re-educatc and then send many 
of them back to find their places in the coininunity, will cost 
less than our present extravagant method of making them 
recidivists or repeaters in crime. 

From the material gathered at police headquarters research 
can be done by medical, psychological and social workers. It 
is up to the individuals gathering this valuable data to interpret 
it for an intelligent public, to show the need for further work 
along these and related lines. This research work is individual 
and qualitative and calls for a genetic point of view — not group 
or quantitative and mechanical. Hope lies here for fine work 
for clinical and consulting psychologists, co-operating with 
psychiatrists and medical men. 

With a biological and genetic point of view, scientists can 
thus discover where the youths have tripped or failed to 
develop and so suggest a possible cure, or better, some real 
preventive measures. 



A NOTE ON MENTAL PECULIARITIES AS 
SYMPTOMS IN STUTTERING 


By Walter D. S\vifi‘ (Bos L on) and Jennik HediUCK 
(Washington, D. C.) 


Can the subject: under consideration be better expressed 
than hy the query; In what way does the jiiental make-up 
of a stutterer differ from that of a non-stutterer? Are there 
mental symptoms which accompany the stutter? If so, what 
are they ? 

The object then will he to state a norm and compare the 
stutterer with it. We shall therefore begin with a definition 
of the norm, then give a description of several stutterers, 
and finally enumerate the points which conform to the norm 
and which do not* 

In a normal brain all the brain areas are in, a healthy condi- 
tion so that they can function correctly. The intake through 
the sensory areas is duly interpreted, collaborated and sifted 
before passing through the motor ium into speech, The result 
is shown in a well modulated, flexible speech over which the 
intellect rules. 

With this norm before us, let us carefully scrutinize some 
of the stuttering cases treated for a month, 

They can be separated into two distinct classes. One class 
has a high-strung shrinking nature. Their speech is hasty 
and uninhibited. Their thoughts are confused and dominated 
by the fear of stuttering. Their ever active minds demand 
expression. They resort to speed in utterance in order to side- 
track the stutter if possible. Though they fall, they are quickly 
up again. They may be called the optimists. They show an 
early quick onset of fatigue of their mental processes. The 
fear of stuttering is their worst enemy. They make the effort 
to speak, and then comes the unwelcome fear, with the 
accompanying break in the mental activities. 

The members of the other class are phlegmatic. Appar- 
ently they have no thoughts waiting to be expressed. No fear 
of stuttering appears in their faces. They have learned to 
hide behind a closed countenance. They are the pessimists. 
They expect failure, so make no attempt to 'speak. This 
expectation dominates all their relations. They play games 
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which call for no speech. They coii.siderably. They 

refuse to answer in school, thouRl) they know ihcir lessons. 
They are not interested in their fellow heinga, arc uusocialile, 
taciturn and lonely. 

The fol lowing ai'o in the fir.st class : 

Case I. — 12 years old. Comes into the room and glances 
hastily around to see liow she is to he received. Holds her- 
self tense. Her thoughts arc expressed in us few words as 
possible and in a quick, hasty manner, She is self -conscious, 
timid and repressed, she assents to all (piestions and is relieved 
when told " that is all/* 

Case 2. — 10 years old. Rushes into Uie room witli head 
foremost and breath exhausted; is eager to tell his thoughts, 
but is immediately tripped by the stutter. His mind, as well 
as his body, is active. He tries to perform his exercises 
before his mind has grasped the instructions. He shows an 
active mind uninhibited and easily fatigued. 

Case 3. — ^Age 24. Althougli quick in thought and actions, 
he is confident that no one can cvnc l\is stutter. It is lus most 
precious possession and he is loath to part with it. His 
mind is clear and active. He says that lie seldom speaks 
in the words in which he thinks. Three or more words rush 
into his mind at the same time. The result is “ confusion 
worse confounded,** as his face testifies. In vain ho Liic.s to 
utter the chosen word and finally, when a word is pronounced, 
the idea which he lias tried to express has vanished. One 
can easily understand how this inability to express his thoughts 
has caused him to select an occupation which requires no 
talking, To his credit be it said that he hopefully looks for- 
ward to a professional career. 

The phlegmatic type is depicted in ihc following cases : 

Case 4. — ^Age 10. A good mentality which is repressed. 
He avoids plays which call for speech, does not recite iu school 
tior talk much at home. He has learned to keep silent pretty 
much all of the time. 

Case 5. — Age 10. Enters the room with au indifferent ex- 
pression. He is non-observant, unsociable and taciturn. 
Speech is not spontaneous but has to he coaxed. Apparently 
he considers his trouble incurable and submits meekly. Shows 
no marked effort to be rid of it. 

Case 6, — ^Agc 20, His trouble is ever with him. His 
answers are monosyllables or short sentences. He expects 
little and is not ambitious. Another hopeless stutterer. 
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Case 7.— Age 14. Has a quiet manner, Is dazed wkeu 
aslced to think. When told to do one of two tilings finds it 
difficult to make a choice. Answers " yes or “ no *’ to all 
questions. Would rather be scolded than attempt an explana- 
tion. Says very little and even that has to be drawn from 
him. 

Case 8.— Reticent. Answers in .short .sentences, sensitive 
and sometimes dull. 

Case 9.— Age 25. Has a slow, inea-sured gait. Thinks 
slowly and sjieaks slowly. All his movements arc carefully 
watched so that there may be no undue speed. His answers 
are shorL 

Case 10. — Age 5. Shy and silent. Takes her trouble seri- 
ously and allows it to overshadow her nicntality. 

In brief, the peculiarities found in these ten cases are : 

Brevity— short answers and short sentences 

Sensitiveness 

Self-consciousness 

Self-repression 

Undue speed in speech 

Uninhibited speech 

Confusion of thoughts 

Early and quick onset of fatigue in mental processes 

Ujisociabiiihy 

Taciturnity 

Despondency 

Reticence 

of Findings . — ^We must conclude that stuttering 
forces the patient to do or perform numerous peculiar things 
which arc wanting in normal people. These can properly be 
•classed as symptoms of stuttering; they are surely perform- 
ances that find their origin in the malady. Then, too, they 
'disappear from the life as soon as the trouble vanishes. 



BOOK REVIEWS 

Robeut S. Carholl. Th(i Masiay of Nervousiu'ss Based Updn Self 
Recdiicaiion. The Macmillan Coiiii)aiiy, New York, iyi7, p, 346, 
Modern civilized life with its complexity and intensity is held re- 
sponsible for the many eases of nervous debility which are now com- 
mon Lo all classes of people. Accord) iip[ to the aiillior^ present condi- 
tions are more and more frcciuciUly presenting; the fiulivulual with 
the question "Shall I lower my shmdurds, shall J surrender in whole 
dr in part; or slinl) I select wisely and train for mastery?" He 
believes that the latter decision is possible for the majority of serious- . 
mtnded meu and women and makes the purpose of the hook to show 
how this end may he accomplished. 1'ln* round is taken that the 
possession of a nervous temper anient under proper conirol means high 
capacity for work and enjoy in cut, whereas, if disordered or tin con- 
trolled, it means keen capacity for su fieri iiy. Nervousness as viewed 
by the author is not due to any physical condition; of the nerves hut 
"represents a high capacity for response lo external and internal 
stimuli with lack of selective and inliilnlory control." 

The main part of tlie hook deals witli the difTcrent types of ner- 
vousness iiicludiug the motor* hypersensitive^ suggestible^ hypochondriac* 
neurasthenic, self-centered and repressed nervous; with their causes, 
amoTig ivhich are discussed the ellfccks of heredity, faulty diet and 
dietary habits, insiifTiciont exercise and play, defective thinkiiig based 
on ignorance and false notions, weak wills, uncontrolled emotions Jind 
wrong moral attitude; and fuially with the methods for correcting the 
physical, mental and moral disorders which are rcsponsihic for the 
•condition of nervous dc))ility. 

The treatment of the hereditary causes of nervousness is made to 
include a much broader field than that which would be accepted hy 
the modern geneticist in that the avUhor includes such deranged con- 
ditions as are transmitted from parent to offsprings through body 
poisons and disease germs as well as di rough the germ plasm. This 
point of view, however, docs not affect the practical value of the- 
book. From a biological staiidpohit the rest of the work is accurate 
and thorough. It is written in simple, imtcchnlcal language and in a 
most interesting style so that it will appeal to the layman for whom 
the book is^ especially designed. Tlic advice given is based on sound 
hygienic principles and should he helpful in bringing many sufferers- 
of nervousness hack to health. „ 

L A, Field. 

H. L. Hollingwortu and A. T, PoPFENUEaGEa. Applied Psychology. 

D. Appleton and Company, New York, ipiy, p. 337, 

This work is intended to serve, on the one hand, "as a general 
text of applied psychology, presenting Us principal aims, types, methods, 
its various fields of endeavor, and its outstanding results and accom- 
pUshments," and on the other hand, to Fill “the need for an exposition 
of the subject which should he comprehensive, suggestive, and interest- 
ing wilhout sacrifice of definiteness, accuracy and balance," Tti this 
altciiipt the authors have been eminently successful, and they have 
rendered a great and lasting service to the student, the teacher, tl^c 
general reader, as well as to applied psychology itself. 
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hi llic first half of liic honk the subject is trcalccl from the stand- 
point of " tlie iiersciiialily aiul compclciicc of the iiulividual, regard- 
less of his or her parlicnlar occupatianal activity/’ The first chapter 
deals vvilh ihf clcJjjn lion, scope, Jiislory, diHi cullies, and liinilalions of 
applied psychology. It owes its rapid recent progres5> according to 
the authors, to the fact that psychologists have hccouic more interested 
in the outward signs of mental life, the hchavior of the indivicluul, 
and that “consciousness has become an akl to the iiiidcrslaiuling of 
behavior, instead of the reverse.'* Behavior itself is said to depend 
upon the integrity of llic physiological lucchaiiism, heredity, education, 
and the present stimulus or appeal to actinn. 'riicsc four factors are 
made the basic topics of the sul)se(|iiciit eight chapters. The setoiul 
and third chapters (leal with the inlUiencc of heredity upon achieve- 
ment and with faniily inheritance. 'I'hc fourth chapter discusses under 
the heading of cllicicncy tuid learning the nature of the learning 
process, the relation of ofKcicncy to haliit formation, to acquisition of 
skill and to meniorv, and the effects of practice ou individual differ- 
ences, To tJic reviewer lliis chapter seems to he logically out of 
place and should follow naturally after the discussion of the environ- 
nicntal coiulilions. In the fifth chaiitcr the iiilluencc of sex and age 
on eiliciency arc discusscrl. Here soveraJ distorting errors occur, 
the charts on pages 93 and 95 arc interchanged, and 011 page g6 the 
lal)le showing the iiveragcs obtained at the age of eighlccn with 
eight menial Irails is not . 4111 ) 10101111 / well explained ami seems 
also to contain one or two typographical errors. The next two 
chapters consider the inlluence upon c(Tici(;ncy of such factors as 
ventilation, e.spccially temperature and lurrnidfty, climate and season 
of the year, weather, daily rhythm, illuini nation, distractions, mono- 
tony, and solitude, 'fhe problems of work, fatigue, rest, sleep, and 
optinuiin duration of work periods arc well suiiiniariscd in the 
eighth chapter, and the ninth chapter in a similarly poignant way 
enumerates the physical and mental effects of tobacco, alcohol, coffee, 
tea, strychnine, and other drugs. 

In the second half of the text "the altitude, content and technique 
of psychology are considered in their particular relevance to the 
various types and fields uf occupational activity." The tenth clinptcr 
tries to justify this threefold division of utilising psychology. The 
characteristic psychological attitude is said to he one of analysis of 
mental complexes, which is being applied to the analysis of lutinan 
behavior. The application of psychological knowledge consists in the 
direct use of scientific facts of mciiLal life in the attempts to make 
human behavior more eflicienl, while the application of psychological 
technique consists in the employineiit of psychological apparatus of 
precision, test-material, mclhods of procedure, control of conditions, 
ilse of control subjects, elimination of sources of error, and the 
mathematical and statistical methods of gathering and computing data 
and results. Of the three divisions the first seems to the reviewer 
the most superficial and ciiiestionable, and the wliolc />rhjrf/jir£n{. 
divisionis seems rather artificial and of little intrinsic value to the sub- 
sccjiicnt discussion, tf this principle is of such importance for the 
second half of the hook, why is it not equally applicable to tlie 
topics of tlic first half? Tlic seven occupational activities treated in 
chapter.s eleven lo sevcnlccn arc executive nin n age n lent, in r I list rial 
work, comiiiercc, law, social uplift work,^ medicine, aiul education. 

From the point of view of the executive or employer the services 
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of applied psychology aVc needed in tile vocaticMiul selection oi 
employees, in the' problems of Lndividtudisatum and management, in 
the analysis, siiiiplihcalioiv, and stand aidisation of woik and toots, 
in devising programs, records, schedules, means of mvartl, rccogni' 
tion and merit, and in the provision of sanitary con <li lions for work, 
opportunities for recreation, ami pleasant ho me- environments. The 
point of view of the worker (chapter twelve) considers Ida mental 
set, the effective distribution of Ins efforts ami otguinsation of his 
movements, the possibilities of lime and motion studies, and the 
psychological effects of such methods on the worker. 'The psychology 
of business is only bviehy outlined with reference to the consumer, 
the advertiser, and the salesman. A much more sviggeslive tvealiucnt 
is given to fodr aspects of legal psychology, ^ those concerniug the 
acumnlation of evidence, the evaluation of testimony, the determina- 
tion cf responsibility, and the adapt alion of corrective measures. 
In dealing with the psychology for the social worker, the mental causes 
of tnisery, the existence, diagnosis, and con sequences of mental defi- 
ciency and abnormality, and the significance of the frequency distri- 
bution of mental traits are emphasised. In discussing the relations 
of psychology to medicine the following statement is made: "It may 
be said at once that in so far ns incdiciiic has j>Tolitcd from its 
utilization of psychology, this profit has been nininly by way oh 
methodology and technique. In so far as there has been any inter - 
change of content, psychology has been far more blessed in its 
receiving than in its giving. Medical clinics and medical practices 
have been drawn on freely for data, problems, suggestions and illus- 
trations, and psychology still shows, in many quarters, pronounced 
anatomical, physiological and clinical bearings'' (p. 286). Whether 
one is willing to agree with this statement or not, be will find it 
difficult to either prove or disprove it, and as it stands it is not apt 
to improve the inter-relations between the two disciplines. The appli- 
cations of psychology to education are likewise discussed under the 
three- fold divisioii, and it is pointed out that in all three instances 
education has derived great l)enefits from psychology, both in theory 
and practice. A short concluding chapter deals with the future of 
applied psychology and the means of making its result.'; more readily 
available to the problems of practical life. 

While the authors in the first chapter einpliasise that the field of 
applied psychology is " to be every situation iji which human behavior 
is involved and where economy of hiiinan energy is of practical 
importance," they forthwith omit to mention the many other topics 
which such a broad statement might include, and arc thus apt to give 
the general reader a wrong idea of the complete scope of applied 
psychology. From the teacher's point of view the value of tlie book 
would be still further increased by the addition of bibliographical 
references at the end of each chapter. Coiisidcriiig the fact that the 
present volume is rather of a pioneer character, being the first com- 
prebensive text on applied psychology, the authors have aimed at and 
attained a high standard of excellence, both in the presentation of 
their subject-matter and in the scientific conservatism and sound judg- 
lucnt displayed in their critical estimates of recent experimental 
studies. No student of applied psychology should fail to read tliis 
valuable text. 


L. R. G. 
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Hcnhy F. Adams. Aiivcrtisiug ami tVj Menial Lavjs, The Macmiiian 
Company, New York, 1916, p, 333. 

Advertising as it is lypicalJy cxcnipUriCfl in ll^c popular weekly and 
monthly .periodicals of large circulation is here considered from " the 
behavioristic standpoint," Ollier kinds of advertising arc given 
OJi/y scanty nttenlion, chieny in the iiUrotluctory chapters. The pre- 
face states that " this book is intended for students of the p.sycliolo^ 
of advertising though nnich of the matcrird which is contained in it 
will undoiihtedly he of bene fit to the man who is in the practical side 
of advertising," Three chief aim.s arc slated: First, "to present in 
simple language the basic facts jIIkI principlc,s of psychology which 
are related to .advertising and to point out the application of the 
principles." Secondly, " to reduce the complexity of a printed adver- 
tisement to its eieriients and to show with niatheniatical exactness the 
effect of the various elements," ‘Thirdly, to point out the close agree- 
ment betwen the results of laboratory experiments and "the results 
of advertising campaigns in which similar problems have been 
involved." 

The book begins with an introductory section of about 70 pages 
devoted to a general consideration of the nature and problems of 
advertising under the chapter headings; L Definitions and Functions 
of Advertising; 11 . Advertising and Psychology; III. Advertising 
as a part of the Environment; IV. The Different Kinds of Mediums; 
V. Informing^ the Customer; VI. Experiments in Advertising. 
Following this is a short chapter, VII. Statistical Methods, in which 
the ordinary terms and procedure employed in the interpretation of 
statistical material are explained. The next seven chapters, constituting 
the bulk of the book, give an exposition of the psychology of atteii- 
,tion, memory, etc,, with a discussion of related problems in advertis- 
ing. The lal)orator3^ methods which have been devised in connection 
with the psychological study of advertising arc here fully explained 
and illustrated. Much original work by the author is included here, 
along with many results wlijcJi have been published before. The 
chapter headings in this section are; VIII. Attention; IX. Plolding the 
attention ; X. Association ; XI. Fusions ; XII, Memory ; XIII. The 
Appearance of Advertisements ; XIV, Action; XV. Sex Differences, 
A short final chapter, XVI, Results obtained in Advertising closes 
the book. 

As a whole, the main purposes of the book as set forth in the preface 
have been achieved. In regard to the mathematical exactness with 
which the eifecis of different factors in isolation have been deter- 
mined, in " an endeavor to put the Psychology of Advertising on a 
quantitative basis, a strictly scientific basis," there is undoubtedly room 
for disagreement as to whether in many cases, whai is ^neasnred can 
be stated with equal exactitude. It is also doubtful whether the form 
frequently used in stating results, illustrated on p. 114 — "The attention 
value of frequency of repetition varies approximately as the 1.12, 
root of the number of presentations "—conveys the average reader 
any exact idea of the quantitative relation involved. 

There is much constructive criticism of laboratory investigations 
relating to advertising, and possibly the reader will find the greatest 
coijtribiitioi) of the book to the literature of Ihe .subject in the sections 
where (the experimental procedure and results are discussed. 

The method of approach to the problems of advertising which is 
employed here will probably appeal more strongly to the undergraduate 
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student than to the practical advertiser. In certain chapters there is 
a complexity of structure which is baffliiiff to the reader who attempts 
to keep track of the relations of the various sLibdivisions. For ex- 
ample, tliere is on p, 87 a division designated by I, followed by a 
subdivision i ; three pages later we find another set of sub-divisions 

I, 2 and 3, followed by a section A in which there are again sub-sec- 
tions I, 2 and 3: sections 0, C, D and E follow, with sub-scctions; 
then on p. 106 appear sub-divisions 2 and 3 followed by At 5i 6 and 7, 
and on p. n6 wc find what |tnay be division II, and on p. 120 wliat 
may be division IH, though the numerals arc lacking. Other chapters, 
notably Xll and XVl show a similar complexity, with a misprint on 
p. 327, .where the section should obviously be numbered 2, instead 
of I. The graphical presentation of experiniciital results, which is 
freely used to good advantage throughout the book would in many 
instances be of greater value if the quantities whose magnitudes are 
plotted were clearly indicated, and the unit of measure specified. 

There are in the book, numerous statements, which obviously would 
have to ,be modified if they were critically examined. As a rule 
however, they are not such as to aflcct the main conclusion^. We 
may note; p. 156. ^‘By contiguity and succession are rneant recall 
owing to simultaneous or successive entrance into consciousness of 
two ideas/' as typical exaniple. 

.C, E. Melville. 

J. ArriiNGTQN Bruce. Handicap? j of Childhood. Dodd, Mead and 

Company, New York, ipiy,- p. 310. 

This book is written "to demonstrate the importance of early train- 
ing in the moral sphere." It has the following nine chapters ; mental 
backwardness, the only child, the child who sulks, jealousy, selfish- 
ness, bash fulness and indecision, stammering, fairy tales that handicap, 
and night terrors. 

The author warns that '' many children have been erroneously pro- 
nounced feeble-minded when their backwardness is in reality due to 
remediable causes/* Of the on/y child he. says some things of practical 
interest, but the evidence he cites to indicate tremendous handicaps 
of the only child may not convince all his readers. Sulkiness is often 
traceable to indigestion, inalriiitrition, adenoids, bad teeth, eye strain; 
but it is due “in nine cases out of ten to home environment." Like- 
wise home training is responsible for exaggerated jealousy in children 
The “ bashful man is the victim of subconscious memories of dis- 
tressing incidents of his early life; Incidents which in his case have 
had the effect of arousing in an exaggerated degree sentiments of 
shame or fear." Indecision in adults likewise have their setting^ in 
early childhood. “Stammering * * is not at bottom an anatomical 

or physiological trouble *'' * * it is a mental malady, symptomatic 
of a psychoneurosis having its origin in subconscious emotional states." 
It Is curable l)y such mental means as suggestion and " specific recall 
and eradication of the ‘forgotten memories’ that underlie it" The 
parents’ place is to " guard the young from needless emotional stress 
of early training, to foster in children, calmness, courage, self-con- 
fidence." Fairy tales arc responsible for most of the fears and night 
'terrors of childhood, and* for like phciioniena in adults. Dream 
analysis is called in as evidence. 

With the general advice which Mr. Driicc gives to parents, mo.st 
readers doubtless will agree, With his contention, however, tba!' 
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home training is the chief cause of the several handicaps some will 
disagree. Numerous statements, such as the following, will hardly 
meet with universal approval: “in most cases the child who is a 
true dullard may be brought alines t if not fully, to normal intellectual 
activity provided he is taken in hand at an early day^* (p. 8 ) ; 
"Today scientists largely lioltl that not more than one or two per 
cent, of criminals can be stigmatised as criminals by birth; that in- 
sanity is not inheritable like eye color or hair color; and that 
nervousness is, at bottom, an acqLiircd, rather than inherited, dis^ 
order" (p. 156); "the three principal causes of mental disease arc 
excessive indulgence in alcohol, sexual indiscretions, and emotional 
distress" (p. i57). 

In the hands of the uncritical lay readers, to, many of whom Mr. 
Bruce is doubtless better known than arc most eminent American 
scientists, such assertions are of doubtful value. 

Brooklyn Training School for Teachers. Gariiy C. Myers. 

Irving R. Allen. Personal EPIcie/icy, Applied Salesmanship, and Sales 
Adminislfaiion, LaSalle Extension University, Chicago, 1917, 

p. 315. 

In the first part the author discusses four problems of salesman- 
ship. He begins by making the distinction between the direct pur- 
chase of some concrete article and the indirect offer of personal 
service. The successful salesman must apply both methods, that is, 
he must be able to sell his owili ^scrvicos to Uie prospective employer, 
and the goods he deals in to the prospective customer. The next 
step is to impress favorably with the high quality of one's physical 
and mental equipment. The former includes personal appearance and 
healtli, the latter may be summarised by the terms personality and 
effort. Personality includes all unintentional influences due to self- 
confidence, fcarlc.'^sness, ambition, will-power, conceiilratlon of atten- 
tion, and sincerity. Intentional effort relates to cultivating a good 
memory for names and faces, effective speech, suggestion, tact, interest, 
initiative, and reliability. This section of the book contains many 
valuable hints to the student of applied psychology. * The third prob- 
lem deals with locating and securing the right position and winning 
promotion, that is, with the methods of buying and selling personality 
or service, while ihe fourth problem is concerned with the analysis 
and stages of selling goods. 

The second' part discusses sales administration under the following 
divisions: the product and its distribution, sound selling policies, the 
successful sales manager, bases of compensation for salesmen, control- 
ling men in the field, the sales manager's records, hiring the new sales- 
man framing salesmen, and high-speed helps. Throughout the text 
each problem is well illustrated from practical business experiences, 
and there are many useful hints and suggestions as to how to meet 
similar situations. At the end of each main division there arc a 
number of well stated and selected questions which are intended to 
help the reader apply the lesson of the text to his own particular 
circumstances and lo analyse and observe the concrete situations with 
which he may be confronted. In this respect the present volume is 
perhaps one of the .most useful texts among the many books of its 
kind that have recently appeared. 
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Green vitLK Kleiseh, Fifteen Thousand Useful Phrases. Funk and 
W&gna(l£ Company, New York, 1917, p. 453. 

In his Introduction to ihis collection of pertinent expre^ionSj strik- 
ing similes, useful, significant and impressive phrases, literary, com- 
mercial, conversational and oratorical terms and synonyms, Frank 
H. Vizetelty gives a short acenunt of the present day tendency among 
English speaking and writing people lo ovenyovk cor Inin words and 
phrases, and he points out the need of reviving phrase-licioks which 
two centaries ago were considered valiialdo snppleiiicnls to dictionaries 
and other language guides. Such an attempt at revival has been made 
by the author of this collection, which is iiitciulcd as an aid in build- 
ing up a large vocabulary and in developing dearness, accuracy, and 
diversity in oral and written expression. He submits a concrete plan 
of study of thci contents for the bvisy man. The book contains eleven 
divisions; useful phrases, significant phrases, felicitous phrases, im- 
pressive phrases, prepositional phrases, bushiess phrases, literary 
expressions, striking similes, conversational phrases, public speaking 
phrases, and miscellaneous phrases. In each division tlic phrases are 
arranged in alphabetical ortler. 

There ate no indications either as to the sources from which this 
material is ^taken, or as to the contexts in which it should or should 
not be used. Aside from the questionable merit of many phrases, 
it seems that a fruitful perusfil of the book ^vould prc-siipposc rather 
than help to develop a delicate? sense for good style and a keen appre- 
ciation of appropriate words and phrases. 

Harrington Ewerson, The Twelve Principles of Jlfflcicncy. (Fifth 
Edition). Industrial Management Library, The Engineering 
Magazine Company, New York, 1917. PP- xviii, ^23. 

In his short introduction to this work Charles Buxton Going poign- 
antly says that it *' reduces the doctrine of efficiency to a code upon which 
to base rules of practice," Five of the twelve principles concei n the 
relations between employer and employee, the others deal with methods 
or institutions and systems occurring in manufacturing concerns. 
The workings of pch principle arc explained by the help of many 
positive and negative illustrations well chosen, from actual practices 
and inalpractices. It is impossible to more than indicate each principle 
briefly: 1. clearly defined ideals promulgated tlirougliont the plant, 
2. " supernal common sense and sound judgment, 3. competent 
counsel wherever foundj 4, the spirit of discipline and reverence for 
law and order, 5. the fair deal, based upon the exclusion of the many 
unfit and tlic selection of the fit, 6. reliable immediate, and accurate 
records, 7, planning ahead and despatching according to schcdtile, 
B, standards and schedules, 9. standardised conditions .of adjustment, 
lo. standardised operations, ti. written standard-practice instruction, 
and 12. efficiency reward. 

The one critical suggestion that forces itself upon the reader of 
the many anecdotal illustrations is that there were fewer of them and 
that instead some space were devoted to practical hints or explanations 
as to the general application of the tweh^e principles to the concrete 
problems of modern industrial life. I'his is perhaps Asking loo mvich, 
and the next best thing is what the author of Hhis volume has 
attempted to do, to reduce the complicated incchaiiism of industrial 
management to a few guiding principles and to illuniirate their 
operation from as many angles as possible. 



BOOK REVIEWS 


99 


The following hooks and pninphluls have been received: i 

Maximiitan P. E- Guoszmann. The ExcclfHoml Child. Charles 
Scribner’s Sons, 1917. pp, 7 ^'M. 

Horace Sectost. An InfrodHctioti to Statistical Methods. The Mac- 
Miilaji Conipany, New York, Kjiy, pj). 

Walter S. Atueaui^. Eclitfious llducation and American Democracy. 

Tlie PiJgrinj Press, Hostoii, Jpi7, pp. 3(Jd- 

William A, WiiiTK. 77 je Prindldcs of Mental Hygiene. The Mac- 
Millan Company, New York, lyiy, pp. XV -f- 323, 

OsiAS L. Schwarz, General Types of Superior Men. (With a Pre- 
face by Jade London and an liitrotiuctory Letter by Max N’ordan). 
Richard G. Badger, Boston, iyi6, pp. i\3$. 

Frank B. and Lh.lian M. (Buiukth. Measurement of the Human 
factor in /Mf/K,s/ry. Presented at the National Conference of the 
Western Efficiency Society, May 22-25, 19 r 7. 14 p. 

Carl C. Brigham. 'Ai/n Studies in Mental Tests. 1. Variable 
Factors in the Rinct Tests, a. The Diagnostic Value of Some 
Mental Tests. Psychol. Monographs, Vot 24, No. I, 1917. 2S4 p, 

Truman Lee Keu.ky. Mental Aspects of Delinquency. University 
of Texas Bulletin, Mardi, 1917, 125 p, 

Thomas II. Haines. 77 ir Increasing Cost of Crime in Ohio. Bull. 
No. 4 of the Bureau of )Ju veiiile Rc.search, June, 1916. jo p. 

Rudolf Pintneh. A Mental Survey of the School Population of fl 
Village. Reprinted from School and Society, Vol. 5, No. 125, 
May 19, 1917. 

. The Mentality of the Dependent Child, Together with a 

Plan for a Mental Survey of on Institution. Reprinted from tli§ 
Journal of Educational \Psychology, April, 1917. 

and IIeuiikut ,A. Tool's. A Chart for .Rapid CompHfalion of 

Point .Seale Scores. Reprinted from the) Journal of Delinquency, 
Vol. 2, No. 4, July, 1917. 

Thomas 1 1 . ITatnes. Two Pairs of Young Repeofers. Reprinted from 
the Journal of Delinquency, Vol. i, No. 4, Sept, 1916. 

. _ Holes on Conditions of Adult Female Ofenders 

in Ohio. Reprinted from the Jonrna! of Delinquency, Vol. 2, 
No. 2, March, 1917, 1 

. The Genesis of a Paranoic State. Reprinted from the 

Journal of Abnormal I\<iychology, Eeb.-Marcli, 1917. 

Frederick Adams Woods. Signiheani Evidence for Mental Heredity. 
Reprinted from the Journal of Jleredity, Vot 8, No. 3, March, 

1917. 

Russell L. Gould, il/oui/a/ Accuracy in PrcvocaiionaTSchool Boys, 
Reprinted from the Journal of Educational Psychology, Sept, 1917. 

J. E. Wallace Wallin. The Individual Tests in the Binel-Sitnon 
Scale. Reprinted from the Psychological Clinic, Vol. ii, No. 3, 
May 15, 1917. 

A. A. Rodack. The Psychology of Confession. Reprinted from 77 ic 
University Magazine, April, 1917. 

Lillen J. Martin, Personality as Keveafi'd hy the Content of Images. 
Reprinted from ^SViVna', N. S., Vol. 45, No. 1165, April 27, 1917. 

* Mention here does not preclude fur I her comment 
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George Ellis Jones. Hygiene and fVar. (With an IiiLrodiictiou by 
William Henry Burnliani). Edited by Paul Monroe and published 
by the Carnegie Endowment for International Peace, Divijiiou 
of Intercourse and Education. Publication No. ill. Washington, 
D. C., 1917, pp. 20)7. 

Grace L. Meigs. /nfa?U ‘Welfare Work in War Time, Reprinted 
from the 'American Journal of Diseases of Children, Aug., 1917, 
Yol. 14, pp. 80^97- I ^ 

William H, Buknham. Menial Hcalfh for Norniol Child rcn. JTass* 
achusetts Society for Mental Hygiene, Boston, 1917, pp. 8, 

L. W, Crapts, Bibliogra{fhy of fochle-Miudcdness its Social 
Aspects. Reprinted from Journal of Psycho- Asihenics Mono- 
graph S#i)lcaie»h Vol. i, No. 3, I 9 i 7 i 1 >P* 73 - 
Homer T. Smith. Letters, A Brief Course: in Busincss-Lelter Writ- 
ing. Milwaukee, Wisconsin, f9i6j pp. 24. 

A. Leila. Martin. A Contribiiliou to the Standardisation of the 
De Sanctis Tests. Reprinted from the Training School Bulletin, 
No. \4, Vineland, N. J„ September, 1916, pp. i8. 

Henry H. Goddard. Eugenics from the Professional Standpoint. 
Reprinted from the Joumial of the Medical Society of Neiv Jersey, 
1917, pp. 12. ... 

, The Vineland Experience zviih Puical Gland B.v tract. Re- 
printed from tile Journal of the American Medical Association, 
May S, 1917, Vol. 68 , pp. 13^10 and 1341. 

. The Menace of Mental Deficiency from the Standpoint of 

J'Jercriffy. Reprinted frovn the Boston Medical and Surpicfll 
Journal, Vol. 175, No, S, Aug. 24, 1916, pp. 269-271.^ 

. AUholism and Feehle-Mindcdness. Reprinted from the 

Inter stale Medical ioi«rJta/, Vol. 23, No, 6, 19 1 6, pp^ 4 * 

HUGO MUNSTERBERG 

The following coininunication has been received: 

Sir 

The American Journal of Applied Psychology, June, 1917, p- 186-7 
contains a translation of a letter to Professor William Stern of 
Breslau from Professor Hugo Mii ns ter berg, which is published in 
the Feitschrift fiir Pcdagogischc Psychologic mid experimental Ped- 
agogilc Jan.-Fcb., 1917. The letter contains the following: — and 
night I work before and behind the scenes in the interest of the 
political struggle, and fortunately (hiis I can accomplish much. Of 
course almost all of my old relations arc severed, especially here in 
Boston. Most of niy friends here no longer recognize me; I have 
been thrown out of clubs and out of Academies. All their rage has 
concentrated upon me but wc hold out. . . . It is oiir pJaii to take 

the first Hamburg steamer, etc.” 

Professor Miiusterberg belonged to only two American Academies 
— The American Academy of Arts and Sciences, Boston, and the 
Washington Academy, Washington, D. C. 

I was president of the AniCricaii Academy of Arts and Sciences 
wlien Professor Miiusterberg, of his own volition, offered his resigii- 
tion. It was accepted' in dignified silence. The corresponding Sec- 
retary of the Washington Acacleiny, Mr. Robert B, Sooinait, writes 
that “Professor Munsterberg voluntarily presented his resignation 
to that Academy/' 

John Trowdrtdge, 
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THE PERCEPTION OF SLIGHT CHANGES OF EQUL 
LIBRIUM. WITH ESPECIAL REFERENCE TO 
PROBLEMS OF AVIATION' 


Piy 1.A UunrrT 


1. Introduction 

Previous experiments upon the perception of changes ot 
cciuilibrinm have been performed on the ti [ting-hoard The 
subject, usually prone upon the hoard, was tilted to various 
positions and rcfjuired to report tlie^ angle of tilt or to indicate 
the vertical. It is obvious that this type of estimation is 
quite dissimilar to tliat made by an aviator during flight. 
In an airplane one occupies a sitting ])Ostiirc and responds to 
relatively slight deviations from the perpendicular, and it is 
a ease not of deliberate judgment hut of choice reaction, 
correcting the motion of the plane the instant the direction of 
the tilt is perceived. Accordingly some experiments were 
performed bearing more directly upon the practical situation. 
Two problems were studied : 

1. What is the relative delicacy of perception of slight 
changes of equilibrium in the various directions right, left, 
front and back? Differences in .such perception, if general, 
would Iiave a practical beari?ig on tlie selection or arrangement 
of airplane controls so as to facilitate reactions to the more 
difficult perception. 

2. What arc the merits of dep as compared with stick 
airplane control in reacting to slight changes of equilibrium? 
If the use of one hand on the stick or two hands on the dep 

^From the Harvard Psycho logical Laboratory. 

-This work i.'i siiuimanzcd in Nagel’s JJa?if!hucJt dfr Pliysio}f?f/iL' 
dcs Mouse hen, if)o5, vol. 3, p. 736 If. 
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aad tlie different moveinerils involved constitute a variable 
sufficient to influence the reaction time, this fact might war- 
rant the general adoption of one or the other type of control.^ 

IL Method 

A heavy wooden platform 1 meter sqiiar.e was mounted so 
as to rock about a point 35 cm. below its centre. Iron braces 
from its corners met at a rounded plate below the centre and 
this rested oa a flat plate on tlic base of tlic apparatus. A 
loose bolt held it in place. Heavy spiral springs uiidei- a little 
tension were attached from each comer of the platform to the 
base directly below. The platform was thus held iiorinally 
in a horizontal position, but a moderate force applied to a 
corner would tip it in the desired direction. 

The platform ^Yas tilted in some of the experiments by 
means of a crank and worm gear luo anted ou an upright about 
50 cm, back of the platform, A sprocket oji the shaft with 
the worm carried a short chain from the ends of which wire 
ropes led to two opposite corners of the platform through pul- 
leys directly below the sprocket and other pulleys below the 
corners. The ropes were made taut by means of turn buckles. 
Turning the crank lowered a corner of the platform and turn- 
ing it in the opposite direction righted the j^latfonn or lowered 
the opposite corner. The wire ropes could be replaced at will 
by a set connected similarly with the other two corners. 
The arrangement was such that one turn of the crank lowered 
the desired corner about 6.35 mm., and the speed and distance 
could thus be controlled. 

This arrangement, however, permitted the tilting of the 
platform at only relatively slow speeds, and therefore in some 
of the experiments a different system was employed. A heavy 
spiral spring, (heayier than those at the corners of the plat- 
form) was hung on one end of the chain on the above men- 
tioned sprocket. From the lower end of this spring another 
chain passed under a second sprocket mounted on the base to 
the wire rope leading to a corner of the platform. Fastened 
rigidly to this second sprocket was a ratchet held by a pawl. 
Thus the heavy spring could be placed under any desired ten- 
sion between the upper sprocket and the ratchet without dis- 
turbing the platform. When the ratchet was released the 
lower sprocket acted as a pulley while the upper one was 
stationary and the corner of the platform was quickly lowered, 

3 Two uutcchiucal accounts of these expevimciUs by the author have 
appeared in Aviation and Aeronautical I£nginccnfig, vol. 2, 1917, pp. 
218 ff. and pp. 562 ff. 
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the rate and distance deijcndin^r on the amount of tension 
placed Oil tlic licavy sin'iiiy. An identical arrangement was 
connected to tlie other end of the njiper chain so that two 
opposite corners of the platfonu could be operated reciprocally 
by turning the crank in the desired direction and thus 
operating the desired si)ring and ratchet. A single lever threw 
both pawls sifimUtificously and whichever >ipring was under 
tension would o])erale. Trials iji two opposite directions could 
thus he given raj)idly. 'J'o cluinge to the other two directions 
required only a few ininules to connect the other ropes to the 
chains and adjust the tunibuckles. The springs gave the plat- 
form a negatively accelerated tilt such as an airplane makes 
when struck by a pulT of wind or the like. 

A chair was mounted oji the platform facing one corner in 
such a way that the vertical axis througli the center of gravity 
of the subject sitting in a normal position passed through the 
center of the platform. Thus a lowering of the corners tipped 
the subject directly forward, backward, right or left. In the 
work on the iirst problem tlie cliair was an ordinary one which 
placed the subject's cars approximately 160 cm. above the point 
about which the mechanism rocked. In tlie second problem 
a lower chair was used and the subject's feet rested on a bar 
only a little lower tiian the scat of the chair (the position 
usually occupied by ati aviator). In this case the subject's 
ears were about 130 cm. above the rocking plate. 

Visual factors were eliminated throughout the entire experi- 
ment, the subject always having the. eyes closed during a trial. 
The subjects with one exception were graduate students in 
the liurvard Psy etiological Laboratory. The remaining one 
liad had coiisidcrablc {)sycbological experience. Tivo of the 
subjects ^verc women. 

Ill, P creep lion of Lateral vs. Loitgiludinal Changes of EquUL 
briuin 

In studying the delicacy of perception of a tilt in various 
directions both forms of apparatus mentioned above were em- 
ployed. With the first arrangement the experimenter turned 
the crank at a constant rate (1 revolution in 2 or 4 seconds) 
timing himself by a pilot lamp flashed once a second by the 
laboratory tiine circuit. Tli is speed lowered the desired cor- 
ner of the platform at a constant rate of 3.175 mm. or 1.587 
mm, per second.'* This movement was practiced for several 
hours prior to tlie actual experiments and could be made quite 

of 3.175 mm. at the corner corresponded to au angle of 20 
miniilcs from the vertical with ihc rocking plale as a centre. 
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even and continuous. The movement always started from the 
horizontal position,— the platform being righted l>ct\veen trials. 
The subject held in his lap a light piece of wood carrying two 
telegraph keys so mounted that the first and second fingers of 
the right hand operated the left and right keys respectively, 
while the thumb and other fingers grasped the edges of the 
base. 

The subject was instructed to close his eyes at the signal 
'Teady'^ keeping his head upright and as soon as he was certain 
oE the direction in which he was being to press the 

corresponding key. The movement began about one second 
after the signal. The lateral and longitvnlinal series were per- 
formed separately, so the subject had always a choice between 
two alternatives, right-left or forward-Liackward, The right 
key was for the right tilt in one series and for the forward 
tilt in the other. 

An electric contact was made l)y the crank when the plat- 
form started from the normal position and anoLher when the 
subject pressed liis key. The time was recorded by an electric 
counter in series with a lOvd. tuning fork or by a 50th second 
stop watch operated magnetically. Thus the longer the time 
the greater the distance or angle of tiJt and the poorer the 
discrimination of niovemeiit. A double throw switch put a 
telephone receiver in series with the wrong key so tliat mis- 
takes were heard by the experimenter. 

In one hour four short scries were given, e.g., lateral, longi- 
tudinal, longitudinal, lateral, and the average of one and four 
compared with that of two and three, thus avoiding undue 
influence of practice and warming up. During the nexL hour 
with that subject this procedure was us li ally reversed, i.e., 
in the above example starting with longitudinal In a given 
series the two alternatives were presented in a chance order 
determined by shuffling a pack of cards. There were 10 to 15 
reactions in a series, that is 40 to 60 during an hour. 

Table I summarizes the results. Each row represents one 
hour's work. The first column gives the subject. The second 
column shows which of the four short series was given first, 
e.g., "Longitudinal" means that the order on that day was 
longitudinal, lateral, lateral, longitudinal. The third column 
indicates the percent by which lateral discrimination is superior 
to longitudinal, i.e., the percent difference between the average 
of the two lateral series and the average of the two longitudinal 
in terms of either time or distance. The last cohiinn gives 
this difference divided by the probable error of the difference. 
In the. results presented in the upper half of the table the 



105 


SLIGHT CHANGICS OK EQUILIBRIUM 
T.mili: I 

Detection op Latkual vs. Loncituoinal Movi:ments at 
Si-ow Kates 


Difference 


Subject 

An 

An 

Ap 

Ap 

B 

B 

C 

C 

0 

Order 



f.aiejal 

LuD^dtnd nnl 

LiiL(.u‘al 

bongiUidinal 

LuLci’al 

Longitudinal 

Lateral 

DmgiLudinal 

Longitudinal 

Lateral 

% siipfiriority 
lateral 

— S 

1)5 

15 
— 4 

49 

32 

33 

4 

'il 

37 

—13 

P. E. difference 

1.2 

6,5 

2.2 

0,4 

5.7 

6.0 

2.4 

2.5 

U.2 

2.7 

1.7 

An 

LongilutiinaL . . . . 


2.6 

An 

Lateral 

30 

2.9 

Ap 

Lateral 

31 

3,5 

B 

Lateral 

H 

2.7 

C 

Longitudinal 

42 

3,4 

C 

Lateral 

7 

0.8 

0 

Longitudinal 

27 

5.5 

0 

Lateral 

f) 

1.9 

Sp 

Ixjngitudinal 

33 

4.1 

Sp 

Lateral 

J3 

1.6 

Average. . , . 


24.6 

3.4 


corner of the platform was lowered at the rate of 1.587 mm, 
per second and in the rcjnainder at the rate of 3.175 nim. per 
second. 

The general tendency of the results is obvious. Eighteen 
of the 21 series show a superiority in the detection of lateral 
movement, with an average superiority (including the negative 
values) of 25 percent. The differences are on the average 
3.4 the i)robahle error of difference. The mean variations 
(not given in the table) are slightly larger on the longitudinal 
than on the lateral, averaging 30 percent and 26 percent 
respectively. There are also more errors on the longitudinal 
than on the lateral, — 17 percent of tlie total trials vs. 10 per- 
cent. The reactions to the lateral movements are obviously 
superior in all respects. 

At the end of each hour’s work the subjects Avere asked 
for introspection regarding the means by which they discrimin- 
ated the movements, the comparative ease of the various 
judgments and anything else they may have observed, Speci- 
fic questions were avoided in order to obviate undue suggestion 
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or the introduction of a dilTcrciU set or attiliide toward the 
experiment. 

The criteria involved in the perception of niovement of this 
sort appeared to vary coiisidcral>iy willi Mie difl'crent subjects. 
An relied mainly on the static senses. 'T perceive the move* 
ment in the head; but sometimes I feel it all thvoujrh the 
body/’ Ap on the other hand appeared more dejieiident on 
his tactual sensations, ^'Gct sensations from hack, scat or 
feet/’ The pressure of the chair against his shoulder was 
mentioned most frequently. However ho noted having the 
head in a position in which lie could feel llicin, — "a delicate 
adjustment which it was hard to get/’ He some times noted 
a "pure bodily movement which was not localized." B noted 
several factors. “Usually feel it up ajid clown back and in the 
head. Feels like a pulling around the waist, Sonictinics feci 
feet slipping or feel self slipping on the chair." The tactual 
criteria seemed more marked in the lateral and the ^'heacr' 
criteria in the longitudinal movement. C on the longitudinal 
felt the platform luider the feet or the scat. On the lateral 
he felt “as 1[ a stick right down through the body lipped," 
Later he localized tiie motion outside liimscH. “I feci station- 
ary and the plane tips under me.'' 0 judged mainly by “tact- 
ual sensations from the chair and kiivaesthctic sensations in 
the neck." Static senses did not seem involved. Sj^ noted for 
the lateral movement, 'Teels like a cliinilibeil through the head 
and I wait and see which way car goes, I fed it in the 
cat/' The \ungitiubnal movement wns harder to deserihe ah 
though it seemed in the head also. When she relaxed, however, 
she felt it in the body, especially in the legs. Thus the per- 
ception of a change oE equilibrium such as the above seems 
in general to involve both tactual and static senses. One sub- 
ject seemed to utilize the former solely but the other subjects 
employed both. 

A further point of interest is the comparison of the svib- 
ject’s estimate of his efficiency in the various directions with 
his actual efficiency. An was “more confident of the sideways 
judgments; the others lacked clearness/' This corresponded 
to his objective results. Ap noticed no difference in his ^ability 
to make the various estimates. B's introspection was ccpiivo- 
cal, some clays considering the lateral the easier and some days 
me longitudinal with no correlation with objective efficiency, 
C felt consistently more efficient on the lateral ns was actually 
the case. 0 sometimes noted one direction easier and some- 
times the other and there was no correspondence with o Injective 
results. Sp consistently reported the longitudinal as much 
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more difficult and often unpleasant. However she tried to 
concentrate more on it and this sometimes reversed her ob- 
jective results. Thus subjective estimates of ability to detect 
lateral vs. longitudinal movements do not correlate uniformly 
with actual ability. 

In the results thus far described two rates were used, the 
interest being in the direction rather than the rate of move- 
ment. A few series were performed to test directly the effect 
of the latter variable. Trials at the two rates of 3.175 and 
.793 mm. per second lowering of the corner of the platform 
were intermixed in irregular order. The time of reaction and 
the distance tilted were averaged for the two speeds. On a 
given hour the trials were all lateral or all longitudinal. 

Table II indicates the results briefly. Each row represents 
one hoLir^s experiments. The first column gives the subject; 
the second the direction of movement; the third the percent 
superiority of the slow movement with respect to distance. 


Table II 

Effect of Different Rates of Movement 




Distance 


Time 





Differ- 


Differ- 

Sub- 


% superior- ■ 

— 

% superior-: 


ject 

Direction 

ity slow 

P. E, 

ity fast 

P. E. 

An 

Lateral 

72 

5.9 

132 

6.8 

An 

Longitudinal 

49 

5.8 

169 

9.5 

Ap 

Lateral 

54 

4.9 

160 

7.3 

B 

Lateral 

3 

0.6 

270 

20.0 

B 

Longitudinal 

23 

2.8 

2M 

9.5 

C 

Lateral 

15 

1.3 

2^18 

8.5 

C 

Longitudinal 

195 

10.7 

36 

4.3 

0 

Lateral 

19 

4.3 

235 

18.6 

0 

Longitudinal 

—26 

3.2 

406 

14.0 

Sp 

Lateral 

212 

7.7 

27 

3.1 

Sp 

Longitudinal 

34 

2.1 

198 

7.1 

Average 

59.0 

4.5 

191.3 

9.9 


i.e., the percent by which the average distance in the slow trials 
is less than that in the rapid; the fourth this difference divided 
by its probable error; the fifth the percent of superiority of 
the trials at the more rapid rate with respect to the time ; and 
the last the ratio of this difference to its probable error. 

It is apparent that one reacts more quicUly to the more 
rapid movement but actually tips farther from the horizontal. 
Two of the subjects, An and B give introspection correspond- 
ing to this fact. However with the speeds used the time factor 
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is much more pronounced lliaii the disUiuce, — 191 perceut on 
the average as contrasted with 59 pei'ctMit. A detailed table 
shows further that the mean variation is apiM’cciably greater 
on the slow than on t!ic ([iiick movement, — the average of the 
percents mean variation being 33 for the slow iiioveiiient and 
25 for the rapid. More errors ai*c made on the slow movement 
than on the rapid, — 11 percent of the total number of trials as 
compared with 7 percent. Thus it would apiiear that under the 
above conditions reactions to the more rapid inovcinoiit arc 
more reliable, 

A further study of the main problem was made with the 
other eciuipment. The procedure was identical with the above 
except that the heavy spiral springs released hy the ratchet 
■were used instead of the relatively slow turning of the crank 
by hand, Whereas in the previous method the subject's 
*'Anfgcibc’' was more analagous to threshold judgment, here 
it was more like choice reaction. Only one rate wim used, — 
a tension on the spring which lowered the corner of the plat- 
form 3 cm, in 150 sigma. The niotion was negatively accel- 
erated. An electric vernier chronoscope or a 50 ih second stoji 
watch operated by a magnet recorded the time, When the 
pawl left the ratchet a circuit was broken tlius stajting the 
chronoscope and the subject stopped it. The .sii):>ject closed 
his eyes and pressed both keys down at the signal ''ready." 

Taule III 

Detection of Lateral vs. Longitudtnal Movements at 
Rapid Rates 


Subject 

Order 

% superiority 
lateral 

Difl'ci'cnce 

P. E, difference 

An 

Longitudinal 

7 

2.0 

An 

Lateral 

22 

5.2 

Ap 

Longitudinal . . . , 

18 

2,5 

B 

Longitudinal .... 

13 

3.2 

C 

Lateral 

3 

O.G 

H 

Longitudinal 

4 

1.2 

H 

Lateral 

7 

2.5 

L 

Longitudinal 

21 

6.1 

L 

Lateral 

21 

6.3 

0 

Longitudinal. . , . 

—10 

3.2 

R 

Longitiulinal .... 

9 

2. 2 

R 

Lateral 

10 

2!3 

Sw 

Longitudinal. .. . 

3 

0.8 

S\v 

1-ateral 

15 

3.6 

Sp 

Longitudinal 

10 

1.7 

Average.. . 


10.2 

2.9 
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The lever was throwii about one second later and the sabject 
lifLecI the proper finger according to the direction of the tilL 
The noise of the apparatus of course informed the subject that 
he iiad moved hut it was a case of choice reaction and there 
was no appreciable auditory dilTercnce l)etween the two direc- 
tions. The times show that the reaction sometimes followed 
after the ])latEomi had come to rest in a tilted position and 
somclimes before. 

Table III is similar in form to Table I and gives the percent 
by wiircli the average lateral reaction time is cpiicker than the 
average longitudinal and the ratio of the difference to the 
probable error of difference. 

The same tendency is here again manifest. The differences 
are not as large as in the preceding method but are about 
3 times the probable error and average 10 percent in favor of 
the lateral movement. The mean variations (not given in the 
table) ai'C almost identical but slightly larger in the longi- 
tudinal. There arc, however, considerably more errors on the 
longitudinal, — S.8 percent of tlie total trials as compared with 
2.4 percent. The results thus agree with the previous in 
showing a superiority of the lateral reactions. 

The introspection of the subjects under these conditions is 
similar to that under the previous. An felt the movement 
Largely in the head and considered the lateral a bit easier, 
Afi found the quick movement "more general and not localized 
in one part of the body.” B felt ft in the chair or the head. 
// felt pressure on the chair and “sensations as if the 
stomach were shrinking away from the clothes.” The foniier 
was the more pronounced. He seldom noted sensations in 
the head. L felt the lateral "in the cars.” The longitudinal 
was felt in the stomach and secondarily in the ears. 0 as 
previously judged almost entirely by tactual sensations. R 
felt it "almost entirely in the ears.” felt "nothing but the 
jerk.” Siv reported the lateral as a bit easier. In general the 
same criteria seem involved in the more rapid movement as 
in the slower. 

The conclusion seems justified that the average individual 
tilled from a horizontal position can detect a change in the 
lateral direction appreciably more readily (10 to 25 percent) 
than a change in the longitudinal direction. 

In the above results the left and right reactions were 
averaged together and compared witli the average of back- 
ward and forward. A further problem suggests itself as to 
left vs. right and backward vs. forward, and accordingly the 
results for each subject were studied with this question in 
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mind. As to the lateral reactions, there is no appreciabJe diiTeN 
cnce. Taking- the results for a given day and tabulating the 
percents by which the reactions to a left tilt arc su])erior to 
those to a right, the results arc as follows. For the sW 
movement, produced by turning the crank, the average superi- 
ority of the left, including negative values is 4 i)crccnt; for 
the choice reactions to the movement produced hy the con- 
traction of the spring the average difference is 5 percent; 
for the reactions with the dep control (cl. infra) — 5 percent, 
and with the stick control 2 percent. In all cases there is a fairly 
equal distribution of plus and minus values. Tabulating simi- 
larly the percents of superiority of perception of forward as 
compared with backward, the average difference for the slow 
movements is 19 percent, with about three- fourths of the 
values tending in the positive direction. The results are 
especially marked in the case of one subject. Likewise with 
the dep reactions 6 out of 7 cases show a superiority of the 
forward with an avenge of 7 percent. The difference disap- 
pears however in the choice reaction with the keys to the rapid 
movement and in the stick reactions, the average percents 
being only 3 and 1 respectively. The probable errors are 
rather high, of course, because of the smaller number ol trials 
represented by each percent, but there is a suggestion that, 
with some individuals at least, perception of forward tilt is 
keener than that of backward. 

The above results are what might be expected if one assumes 
a genetic explanation for perceptions of this sort. In daily 
life one^s static organs are swayed laterally from the perpen- 
dicular very frequently, e.g. in walking. They are less often 
moved longitudinally. One often leans forward at a table, 
etc., but less frequently does he lean backward from the per- 
pendicular. If repeated movements of the ampullar and vesti- 
bular organs in a given direction increase delicacy of percep- 
tion of such movements, we should expect to find the keenest 
perception for lateral movements with left and right about 
equally efficient and perception of forward, somewhat more 
delicate than that of backward movcnients, — a result which is 
obtained empirically.^ 

fact of possible interest in Hie development of tests for aviators 
is tlie correlation between lateral and longitudinal reactions. If the 
lateral and longitudinal averages ior all the different hours of experi- 
ment arc ranked, they correlate (foot rule) to the extent of .67 rt .09 
for Hie slow movement.s and .76 ± .n for the rapid movement. s pro- 
dviccd by the release of the spring. That is, an indivkUial who hns 
superior ability in one direction has it in the other, and one's diurnal 
efficiency in the various directions varies concomitantly. 
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IV. Dcp vs. Stick Airplane Cojiiral 

There are at present two types of airplane control in quite 
general t[sc, and it seemed worth wliilc to determine if there 
was any difference in a persoiVs rcncLioiis with the two types* 
la the ordinary dep ccnilrol a Avheel is moiiiitcd vertically on 
a post hetween the ])ilot's kneers afid is f^rasped with both 
hands. Turnint( the wheel clockwise as viewed by the pilot 
banks the left win^, i.e., Lilts the inachinc toward the right 
and vice versa. Moving the wheel forward, i.e,, moving the 
upright on which Ihe wheel i.s moiiiited, lowers the nose of 
the machine and vice versa. In tlic other control a straight 
stick is mounted in about the saiiie position as the dep and 
grasped with one hand. Moving the lop of the stick to the 
right lowers the right side of the airplane, moving it forward 
lowers the no.se etc. Iii botli cases the direction of the machine 
is controlled l)y a foot bar. 

These coiidition.s were duplicated as nearly as possible on 
the tilting platform. Standard spccificatioJLs were observed 
with regard to the distance from chair to foot bar and con- 
trols, height of bar relatively to scat etc., so that the subject 
was in a bodily position quite vSimikir to that of an aviator 
(luring flight. 

The lateral and longitudinal cxj)ei'inients were made on 
separate hoiir.s .so that a remounting of the apj:)aratus was 
possible, In each instance a lever was attached from the 
control to the top arm of a cross-shaped upright. This up- 
riglit was ])ivoted at the ccjiter of tlie cross and two fairly 
heavy spiral springs were fastened from the ends of the 
horizontal arms to (he base. The lower arm closed an elec- 
tric contact under slight friction wlien the arm was on a 
dead center. The springs held the cross on center and the 
controls in a normal position (i.c,, vertical) unless the latter 
were moved l)y the subject. For the lateral movement the 
clep and stick were connected by a system of levers so that 
they moved synchronously. For the backward and forward 
movement they were rigidly connected, the only difference 
in reaction being the use of two hands on the wheel vs. one 
hand on the stick. 

The experiments ^vere conducted in much the same manner 
as the preceding. The movement of the platform was the 
same tJ7ronghmU, — the corner dropped with Jiegative acceler- 
ation 3 cm. in 150 sigma. Trials wdth dq> and stick were 
intermixed hi a chance order during nn hour, — Eihout 30 of 
each. Tj)e subject sat with his hands in his laj) until the 
experimenter said *Mep'' or ‘'stick.'’ He then grasped the 
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control indicated and closed liis eyes. A filial signal “ready" 
iras given one second before the release of the piatfonii from 
the horizontal. Between trials he moved the control back 
to the normal [losition. In the lateral series using the dep 
he turned the wheel toward the high side, i.e., if he tipped 
to the left turned the wheel clockwise or when using the 
stick moved the lop toward the high .side. On the longitudinal 
series using either control the motion was toward the liigh 



TanLE IV 



Dep vs. 

Stick 





DirforencG 

Force 


% superiority 


(pounds) 

Subject 

stick 

P. E- difference 


H 

—7.4 

2.4 

Dep 7.10 

L 

0.3 

0.1 

Stick 6,65 

R 

4.5 

1.4 


H 

3.9 

1.3 

Dep 7.15 

R 

7.5 

2.6 

Stick 6. 65 

Sw 

—10.0 

3.4 


Average 

—0.2 

1.8 


H 

— 7.0 

0,9 


H 

—12.0 

1.3 

Dep 12.0 

L 

0.4 

0.9 

Stick 4.0 

L 

15.0 

2.0 


R 

21,5 

3.8 


Sw 

30.0 

5.6 


Average 

8.4 

2.4 


H 

14.0 

2.8 

Dep 20.0 

L 

10.2 

2.1 

Stick 5.5 

R 

49,0 

7.4 


Average 

24.4 

4.1 

Dep 3.35 

R 

—10.8 

3.7 

Stick 9.35 

Sw 

—20.6 

5.1 


Average 

—15.7 

4,4 


B 

— 3,7 

1 9 

Longitudinal. , , . 

B 

— 2.7 

1.0 

Both equai 

R 

10.3 

4,8 


R 

6.5 

2.0 


Sw 

8.0 

2.8 


Sw 

— 0.6 

0.2 


Sw 

— 3.5 

1.1 


Average 

2.0 

1.9 
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end, i.c.p when tipping forward the control was pulled back- 
ward. These are the movements made in actual flight. On a 
given trial there was simply a choice between two reactions. 
A very slight motion of the control broke tlie electric contact 
so that tlie beginning of the reaction and not its extent was 
recorded. The reaction time from the beginning of the tilt 
until the movement of the control was taken by the vernier 
chroiioscope or the 50th second stop watch. On the lateral 
jnotioii there was one otlier variable involved, ttie amount 
of force necessary to break the contact. This was varied by 
changing the arrangement of levers so that the stick required 
a force greater or less than or approximately equal to that 
of the clep. 

The results are summarized in Table IV. The first column 
indicates the number of pounds force required to break each 
contact, measured by applying a spring scale at the point 
usually grasped hy the subject. The second column gives 
the subject; the third the percent by which the average re- 
action time with the stick on a given hour is superior to (i.e., 
quicker than) that with the dep; and the last the ratio of this 
difference to its probable error. Averages are given for each 
comlfijiation of forces necessary to move the controls. 

The table shows that when approximately the same force is 
necessary to break the contact there is no general tendency and 
the average difference is 0.2 percent. When the stick moves 
more easily the reactions are quicker, — when the forces are 
12 and 4 lbs. averaging 8 percent qiucker and when 20 ^nd 5 
lbs, 24 percent quicker. When the dep moves more easily the 
oj)posite result is found. In the longitudinal experiments 
indicated at the bottom of the table where the two forces are 
equal there is no significant difference as dep and stick arc 
each superior in about half of the trials. A survey of the 
mean variation and the percentage of errors (not given in 
the table) shows nothing of interest except that in one group 
(dep 20 vs, sticlt 5.5) there is a considerably higher variation 
in general on ^the dep, 

' The following points of interest were mentioned in the 
introspection. H in series with the stick moving more easily 
than or the same as the dep thought the reactions with the 
former were quicker but more apt to be wrong. With the 
stick he would “hold still and the body would do the rest,** 
However “the stick seemed to have more control than the 
dep.” During the fore-period he had a Idnaesthetic image 
of both movements. L lilced the stick better and held it up- 
right and let the body do the rest. After practice however 
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lie preferred the dep. Moving the stick to the right was easiest 
but moving it to the left was more diHiciilt than the dep, 
R's introspection followed directly with the objective inertia 
of the controls. When they were equal he thought there was 
little difference in his reactions; when the dep had greater 
inertia he reported quicker reactions with the stick and vice 
versa. However the ‘'dep seemed steadier, i.e., using my two 
hands.*' Sw had a feeling of greater certainty with the dep. 
“When I reach out and take hold of it -I have greater confi- 
dence. Think involuntary movements play greater role with 
stick. Body naturally goes in reverse direction and takes dep 
with it but with one hand it might jerk away." I'he most 
interesting point in the introspective records was the feeling 
of greater confidence widi the dep control. 

The conclusion seems justified that there is nothing in the 
nature of the reaction with dep as contrasted with the stick 
control that gives one any especial advantage over llie other, 
provided the same amount of force is ncccssaiy in each case 
to overcome the inertia of the mechanism. Where such a 
difference in force exists the control requiring the least force 
yields the quickest reaction tinie. 

Prior to the experiments under the above instructions the 
subjects were given a few trials with each control \Yith in- 
structions such as the following: “Grasp the wheel with both 
hands; one second after the warning 'ready' you will tip either 
to the right or the left; make as quickly as possible the reaction 
that seems most natural." With two of the four subjects who 
were tried thus on lateral movement there was a very marked 
tendency with both controls to react toward the high side as 
in an airplane, With the third this tendency was pre.sent with 
the stick but not with the dep. He spoke of associations with 
driving an automobile. The fourth subject reacted toward the 
low side with both- controls. Me had ridden a iiicycle con- 
siderably and was reminded of it iiiiuiediately and on a hi- 
cycle one steers toward the low side to maintain equilibrium. 
Only two subjects were tried with shiillar instruction.s on the 
longitudinal movement. They reacted immediately with both 
controls toward the high end. Thus it would seem that the 
types of reaction used in the standard airplane control are 
those which are more or less instinctive with the av^erage in- 
dividual and hence most readily automatized. 

V. Conclusions 

If an individual sitting in a chair on a platform wliich rocks 
about a point below its center is tilted from the horizontal 



SLIGirr ClfANGI'S OF EQUILIBRIUM 


115 


slowly at a constant rate until tlic direction is perceived, or 
performs a choice reaction to a rapid tilt with negative accel- 
eration, (the type of iiiovejnciit experienced in an airplane), 
the perception of the lateral is considerably superior to that 
of the lonpitndinat niovenieiits. A forward tilt is slightly 
more readily perceived Ilian a hackward, This indicates that 
an aviator is slower in perceiving and correcting a pitch of 
his machine as contrasted witli a roll, Hence in the selection 
or arrangement of airplane controls if those for one direction 
ai'e to be more readily manipulated such should be used for 
longitudinal control to conipcn.satc the aviator's natural slow- 
ness in delecting a longitudinal motion. 

When tilted at various rates (without acceleration) the 
direction is perceived more cpiiddy at the faster .speeds but 
one actually tij)S through a greater angle. However the time 
factor varies much more with change of speed than does the 
distance factor, 

Judging by the introspection both tactual and static senses 
are involved in perceptions of this sort. Subjective estimates 
of efficiency under the various conditions do not correlate 
uniformly with objective results. 

In reacting to sudden changes of equilibrium with standard 
dep and .stick airplane controls there is no appreciable dilfei- 
ence in the reaction times when the forces necessary to over- 
come tire inertia of the mechanism are equal, Where such 
differences in force exist the reaction time is slower with the 
control possessing the greater inertia, 



THE APPLIED PSYCHOLOGY OF HUGO 
MONSTEKlUiKG 


By llENPY Gold AM, York Cily 


I. ]}ilro(li(ction 

The eKperimeiiLs of Hugo Miiiislerhorg in applied psychoF 
ogy, clue to his prominent position in liie held of psychology 
nnci pedagogy, have received ^videsl>VL‘ad and marked attention, 
and it is now proposed to examine them critically as they are 
presented in his book: Psychology and Indttsiml lllficicncy. 
These experiments — for niotonncn, for the ship service, and 
for teleidioiie operators, — will be discussed, ubjccLivdy and 
subjectively, with reference to aijii, puriiosc, working hypothe- 
sis, historical account, means, ino<lus opcraiuli, results, cx' 
planation of results, and conclusions. 

"Our aim," writes Munsterberg/ "is to sketch the outlines 
of a new science which is to mediate between tlie modern 
laboratory psychology and the proldems of economics." "Only 
ill the last ten years do we find systematic eliorts to apply 
the experimental results of psychology to the needs of so- 
ciety."" This lack of application of experimental results to 
practical life is different from what happened in physics, 
chemistry, medicine, agriculture, mining, and transportation.^ 
Psychologists felt reluctant to apply their knowledge because, 
first, they thought that the science was not lirnily enough esUb- 
lished, and second, they were absorbed in formulating general 
laws. The result is that we know the working of the typical 
mind. In practical life we never have to do with what is com- 
mon to all human beings, — we have to do with personalities 
whose mental life is characterized hy particular traits of nation- 
ality, race, vocation, sex, age, or special interests. The study of 
iiKllvidiial differences was the most important advance toward 
the practical application of psychology. 

Applied psychology, or psychotechnics, is not concerned 
with the accc55ify of solving a given problem, any move than 
an engineer is concerned with the need for a lirldgc at a given 
spot. His task is merely that of sohiiig the problem, Wc can 
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attack a psycliotechiiical problem in two ways: first, by study- 
ing the various lunn.'ii? mental ]>roces.scs and asking* for wliat 
eml each mental factor can he practically useful; and 'second, 
by noting the various ends acknowledged in our society and 
then seeking the various psychological facts to realize these 
eiids,^ Or siinply, the three chief purposes of business life 
are, first, to find the men whose menUi! qualities make them 
best fitted for the work which they have to do; second, to 
discover under what psychological cojiditions we can secure 
the greatest and most satisfactory output of work, from each 
man ; and finally, to determine, how we can produce, most com- 
pletely, the influences on human minds which arc desired in 
the interest of business. '*In other words, \\q ask how to find 
the best jiossibic man, how to produce the best possible work, 
and how to secure the best possible effects.”** “The economic 
task with which we want to demoiivStratc the new psycho- 
tcchnic method is the selection of those personalities which 
by tlieir mental qualities arc especially fit for a particular kind 
of economic work.''' 

Present-day tests by examinations, diplomas, letters of 
recommendation, eliminate only the entirely unfit, Tliis is only 
a negative selective process ; it keeps out the unfit but docs not 
necessarily place the fit. Social statistics show with appalling 
dearness what a burden and what a danger to the social body 
is growing because of the number who do not succeed and 
who by their lack of success hccoine discouraged and embit- 
tered.'^ Mimsterbcrg concludes that tlie careful selection of 
individual and mental characters for the various tasks of the 
world will insure not only greater success and gain but, above 
all, greater joy in the work, deeper satisfaction and more har- 
monious unfolding of the personality."^ 

Again, we must find what demands are made upon the men- 
tal system, and we must grade these demands. For the inost 
important ones we must seek exact standards and experimental 
methods. He describes two methods of attack : first, by test- 
ing as a whole the mental process demanded by the industrial 
work, that is, the total activity should be performed in a 
gradual, nieastireable way; and second, by resolving the men- 
tal process into its components and testing every single ele- 
mentary function in its isolated form. In the first case special 
apparatus must he constructed ; in the second case, the psycho- 
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logical laboratory can vise tUe familial' apparatus ami methods. 
In certain industrial activities a series of psychical factors 
is in ciuestion which do not fuse into a total united i)rocess. 
In many incliistrial tasics just this unity is the essential condi- 
tion. The testing of mental elements in such cases would be 
as insufficient as if we were to test a machine with reference 
to its parts only and not with reference to its united per- 
formance. As an illustration of the first method of attack 
MCinsterberg presents his experiments on^ niotormeii; as an 
illustration of the second method, that is, liic analysis of 
activity and testing the elementary functions, he gives tlie 
case of testing telephone operating. 

IL Objective Report 

1. Tests for Motonnen. Problem. Trolley car accidents 
have always aroused disquietude and even indignation in the 
public mi lid. Street railway companies have suffered much 
from indemnities amounting, in some companies, to 13 per cent- 
of the gross earnings, and the accident casCvS of some corpor- 
ations are as many as 50,000 per year. In 1912, the American 
Association for Labor Legislation held a convention to discuss 
accidents and their prevention, and asked Miinsterberg to 
investigate means of selecting desirable employees. 

Working Hypothesis. Mihisterbcrg found that the reaction 
time of motorinen who had few accidents and those who had 
frequent ones was not much different. ■ Sharpness of vision 
is examined before entrance into service and tiiis fjictor 
eliminated. He thought tlie mental process to he a particularly 
complicated act of attention by which the manifoldness of ob- 
jects, the pedestrians, the carriages/ and the automobiles are 
continuously observed with reference to their rapidity and 
direction in, the quickly changing panorama of tlic street. He 
thought there are two types of men; one who waits for nearby 
objects to cross, and one who gets easily fatigued and wJiile 
fixating a distant carriage overlooks the nearby pedestrian. 
Miniature apparatus would be inappropriate: feelings, ideas, 
and volitions would be aroused which have little in common 
with the processes of actual life.** essential point for 

the psychological experiment/' Miinsterberg said, '"is not ex- 
ternal similarity of apparatus but exclusively the inner simil- 
arity of the mental attitude. The more the external mechan- 
ism with which or on which the action is carried out becomes 
schematized, the more the action itself will appear iu its true 
character." 

^Pafi^e 69. 
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HistoHcal Account. Munstcrljerg- mentions no previous ex- 
periments of this sort. 

Means, (a) Matcnal. A card, in, by 26 in. is divided 
into hi\\i incii sfjnarcs, and rcprc.scJits the street. The central 
column is the track and the four columns on either side of 
the track are marlced with red and black fig-ures; 2, or 3. 
One denotes a pedestrian who moves one step ; two denotes a 
iiorse who moves twice as fast, and three denotes an auto- 
mobile moving at three times the speed of a pedestrian. Black 
digits move parallel to the track while red ones move across 
and arc dangerous. A red Z \vhich is three units away from 
the track, or a red 2, two units away, or a red 1, one unit 
away will land on tlie track, and the aim is to find these j)oints 
quickly, A red 3 four units away is harmless, as well as a 
red 3 two units away. The black figures, as well as the red 
ones too far or too near, confuse the operator. 

Ihvcive cards, one under anotlier, were pi'essed from below 
against a glass plate. The plate lies in a black wooden box 
and is completely covered with a black velvet belt 8 in. broad, 
moving over cylinders at the front and rear ends of the appar- 
atus. In the center of the belt is a glass window 4 yi in. 
by 2)4 in. If the front cylinder is turned by a crank the belt 
passes over the glass plate and the window moves over the 
track, revealing five units of track, full width (nine squares). 
A second window appears when the first has completed tlie 
card, so that the entire twelve cards can be used without in- 
terruption. 

(b) Subjects. These were of three kinds: first, a number 
of the best motorinen, who had spent twenty years or more 
ill service, with few or no accidents; second, a large number 
of men with bad records ; third, some whose records were 
neither especially good nor especially bad. 

Methods. These were individual, with recorded observa- 
tions. 

Modus Operandi. A careful, quiet, practical explanation 
of the device was given, showing the test card outside the 
machine. Then followed a preliminary test, in which atten- 
tion was called to each mistake. This procedure was repeated 
until the rules were completely mastered, and required only 
a few minutes. The motormen who took the test agreed that 
they really passed through the experiment with the feeling 
which they liave on a car.*^ 
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Scoring. The shortest time for a complete test Avas 140 
seconds ; the longest, 427 seconds. Counting 10 seconds as the 
equivalent of one mistake, then a man with a record of 270 
seconds and 2 mistakes would have a score of 290. 

Results. Old well'trained motormcn came to 450, which 
was the average. The best result was 290, 350 to 450 was 
considered fair; 450-550 mediocre; and over 550 very poor. 

Experiments with highly educated graduate students at Har- 
vard engaged in research work, showed much better results 
than those with the motormen. The scores of these students 
ranged from 233 to 275.^^ 

'The results show a far-rcachiiig correspondence between 
efficiency in the experiment and efficiency in actual service. 

‘Tf various interferences are taken into account^ the corres- 
pondence between efficiency and the results of the tests is 
fairly satisfactory. 

Explanation of Results. The Company selected model men, 
but 20 to 30 years ^ service make them rather old men, who have 
no longer the elasticity of youth and are less able to think 
themselves into an artificial situation like this experiment. 
Other mental traits than ability to foresee danger points may 
become causes of accidents, such as a daring spirit, one who is 
undisciplined or one not sufficiently acquainted with local con- 
ditions. Such may show accidents and yet pass a good test. 
Men enter tests under a certain nervous tension and therefore 
may not perform as well as their mental equipment should al- 
low.^ ^ 

Conclusions. Motormen with more than 20 mistakes should 
be excluded. With a score of less than 350, mental fitness 
is very high ; 350 to 450 is fair; more than 550 not acceptable 
under any conditions. A test of ten minutes would be suffix 
cient to exclude perhaps one fourth of the number nowadays 
accepted as motormen. "These 25 per cent are not careless, 
they do not act against instructions, but their psychical mechan- 
ism makes them unfit for that particular combination of atten- 
tion and imagination which ought to be demanded for the 
special task of motorman.^'^^ 

2. Tests for the Ship Service. Probleui. An officer on the 
bridge of a ship may bring thousands into danger by one 
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single sJip of his mi ml. All officers know wliat shotild be 
clone, bnt loo many do nol react in an appropriate way, when 
an unexpected combination of factors s^iddenly confronts 
them. Tlircc types of officers are eiumieraled ; 

(1) The officers wlio are almost paralyzed when dangerous 
conditions suddenly tiireatcn — tlicy vacillate -and remain in- 
active until it ivS too late to give the right order; 

(2) The officer who feels only a necessity for rapid action 
and without clear thought acts according to the first idea 
which enters his mind ; 

(3) The officer who quickly reviews all the factors, weighs 
their relative importance, and with almost instinctive certainty 
comes to the same conclusion which lie would have reached 
after longer deliberation. 

Working HypoU\i::iU. Mu ns ter berg w^as convinced that the 
mental process of decision in a complicated situation, especially 
the rapidity, correctness, and constancy of the decision, could 
be made accessible to measurement by means of an artificial 
device. 

Means, (n) Maierkil, The material for the test consisted 
of twenty- four cards of tlie size of playing cards. On the 
upper half of every one of these cards there were 4 rows of 
12 capital letters, namely A, E, O, U, in irregular repetition. 
On 4 cards one of these vowels appears 21 times, and on each 
.of the others 9 times; on 8 cards one vowel appears 18 times 
and each of the 3 others 10 times ; on 8 cards one vowel appears 
15 times and each of the otiicrs 11 times ; and finally, on 4 cards 
one vowel appears 16 times, each of the 3 others 8 times and 
besides them 8 different coasonauts are mixed in.^° 

(b) Subjects, Miinsterberg states simply that the experi- 
ment was performed on 'hnaiiy persons,” probably students, 
judging from his reference on page 93. 

Modus Operandi, The person tested has to distribute these 
24 cards as quickly as possible into 4 piles, so that in the first 
pile the letter A is most frequent, in the second the letter E 
predominates, and so on. The result must never be secured 
by counting the letters, because this would delay the decision. 
Time is .measured in fifths of a second, from the time the 
first card is picked up until the last is put down. 

A preliminary test is given to determine the time for ordin- 
ary sorting. Twenty-four cards, on each of which one letter: 
A, E, O, or U was printed once, were sorted into 4 piles. 
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The average time was 20 seconds, some taking 18 seconds, 
and only very slow persons needed more than 25 seconds. 
This maxiimini range of 10 seconds was regarded as iinlnipor^ 
tant because the variations in die experiment amount to more 
than' 200 seconds. 

In performing the experiment ‘‘some men lose their heads 
entirely, it is a painful activity for \Yhich they require a long 
time. Some letters stand out aiul appear predominant, hut the 
next moment the attention is drawn to some other letters 
which appear to be in the viiujovity. Other subjects distri- 
bute the cards in piles at relatively high speed, hut the meas- 
urement of results shows many errors which would have been 
improbable after quiet consideration. Others, still, carry out 
the experiment quickly and with few mistakes, and with a 
feeling of an agreeable and stimulating mental activity. In all 
cases the subjects feel themselves under the unified impression 
of all 48 letters together/' 

Scoring. Less than 80 seconds was considered quick; 80 
to 150 seconds, moderately quick; 150 to 250 seconds, slow 
and deliberate ; 250 and over was too slow for quick action. 
When one letter appears 21 times and the 3 otliei’S only 9 
times, the decision should be easicM' than when the predominant 
letter appears 15 times and the 3 others cacli 11 times. The 
value 4 was given to mistakes where the letter appears 21 
times, vaJiie 3 was assigned to a mistake in the IS-letter cards, 
2 for the 16-letter cards and 1 for mistakes in the IS-lctter 
cards, 

A sum below S signifies a very safe and perfectly reliable 
ability for decision; 5 to 12 satisfactory, 12-20 uncertain; and 
over 20 very poor. 

To allow for both, time and mistakes, multiply the sum of 
the calculated jnistakes by the number of seconds. If the 
product of the two figures is less than 400, it may be taken 
as an Indication of perfect reliability. 

Between 400-1000 indicates decisions are normal and very 
satisfactory. 

Between 1000-2000 indicates decisions are not good but 
still adequate. 

Between 2000-3000 indicates decisions are unreliable. 

Over 3000 indicates reliability is practically absent. 

Among advanced students in the research labora- 
tory the product of mistakes and seconds varied between 348 
and 13,335. The lowest record, 348, was the product oC 116 
seconds and 3 mistakes. The aim was to compare the results 
of the experiment with the experiences of the various indi- 



APPLIED PSYCHOLOGY OF HUGO MUNSTERBERG 123 

vifJiiaJs vvhicli they themselves reported concerning their 
decisions in unexpected, complicated situations, and also with 
tile judgments of their friends, who were asked to describe 
what they might expect from the subjects. The coincidence 
of the results with the self-characterization is frequently quite 
surprising.'*^ ^‘The results of the experiment in sorting the 
cards confirmed this self-observation in such frequent cases 
that it may indeed be hoped that a more extended test of this 
method will prove its practical usefulness.”''^ It sliouid be 
adapted, not only to the ship service, but also to raiii oading and 
other industrial tasks, 

Conclusion, ‘It is clear that the real proof of the value of 
this method cannot be offered. This is just the reason why 
we selected this illustration as an example of the particular 
difficully.”'® 

3. Tests for the Telephone Service, Problem. Fourteen 
separate psychophysical processes are necessary in a typical 
telephone operator's work on one telephone call- A tele- 
phone girl cannot handle satisfactorily more than 225 calls in 
an hour. 1/7 cxtrenie cases tins inimber may rise to 300. 
For short periods there may he a demand for 10 calls per 
minute. Normal ly 150 calls per hour fall to each girl. The 
work requires a rapid, subtle activity at high tension. During 
the first half year, one third of those who originally entered, 
leave the service, They have wasted their time and energy 
ill an attempt to learn a kind of labor which they cannot apply 
elsewhere, and the company has lost the salary it paid them 
while learning. The Bell Company employs 16,000 operators, 
so the problem would be a profitable one to solve. 

Working Hypothesis, Miinsterberg decided to resolve the 
activities at the switchboard into their elements and under- 
take the experimental testing of a whole series of elementary 
mental dispositions. These dispositions he resolved into three : 
attention, memory, and intelligence. Of intelligence, he says, 
‘‘The newer pedagogical investigations speak in favor of the 
view that besides all special processes, or rather above all of 
them, an ability must be recognized which cannot be divided 
any further, and by which the individual adjusts his knowledge, 
his experiences, and his dispositions to the changing purposes 
of life 
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(fi) Matoyiai. This coi^sisted of a ncwspiiper, some 
writing paper, pencils, and 48 cards. 

{b) Subjects. These wei'c 30 girls rccciul^^ admitted to 
the telephone school whose age varied between 17 and 23 years. 

Methods, These were partly individual exaiiiinatioiis and 
partly group testsr^ 

Modus Operaudi. Group Tests. (1) d/c;iaory Test, This 
consisted of reading to the whole class, at lirst 2 mnnhevs of 
4 digits, then 2 of 5 digits, then 2 of 6 digits, and so on up to 
figures of 12 digits, and demanding that they be reproduced 
as soon as a signal was given. 

(2) Atteuiion Test. This consisted of crossing out a par- 
ticular letter in a connected text. Every woman in the class 
received the same first page of a newspaper of that morning. 
The newness of the content was expected to distract attention. 
At a certain time a belt was soLiudcd and each girl was ex- 
pected to start a new column. The oliject was to discover hosv 
many correctly crossed letters were clone, how many over- 
looked, and how recognition and oversight were distributed. 

(3) Intelligence Test, This consisted of reading a scries 
of 24 pairs of words, taken from the sphere of the experience 
of the girls, of which the two members always logically belong 
together. Later one word of the pair was read, and the girls 
were requested to write the word which belonged with it 
in the pair. The results were compared with the rank of the 
girls as estimated by their teachers from expeviewce with them 
as students. 

(4) Space Perception. This test consisted of dividing first 
the long and then the short edge of the folio sheet into two 
equal halves by a pencil mark. 

Individ^ial Tests. (5) Rapulity of Movement. This was 
tested by causing the student to make, with a pencil on paper, 
zigzag movements of a particular size during 10 seconds from 
one signal to another. 

(6) Cards. A pack of 48 cards were sorted into 
4 piles as quickly as possible. The time was measured in fifths 
of a second. 

(7) Accuracy of Movement, This test was performed by 
trying to reach, with the point of a i>encil, 3 different points 
on the table in the rhythm of metroiioine l:)eats. On each of 
the three places a sheet of paper W'as fixed with a fine cross in 
the middle. The pencil should strike the crossing point. One 


^®Fagc 101. 



APPLIED PSYCHOLOGY OF HUGO MUNSTERBERO 125 


demanded the full extension of the arm; the other two had to 
be made with half-hent arm. This test was introduced because 
the hitting of the right holes is important in s^Yitcllhoard work, 

(8) Association Test. Six words, like “jjook,'* "house/' 
"rain," were called, and tlic .sliiclcnt was expected to reply uddi 
the first word which came into her mind; the time was meas- 
ured ill fifths of a second. 

Results. (I) Memory Test. It is useless to consider those 
with more than 10 digits. Mhnsterbcj'g took only those with 
8, 9, or 10 digits. There were 54 possible mistakes. The 
smallest number of actual mistakes was 2; the largest, 29. 

(2) Aitention Test. In the attention test, some crossed out 
many "a’s” and overlooked many; some overlooked few but 
crossed out less than others ; some did poor work at first but 
soon reached a liigh level ; others did good work at the lie gin n- 
ing but became slow and careless. There was much fluctua- 
tion of attention.-^ The smallest number of correctly marked 
letters was 107; the largest iiumber was 272. Tiie duration 
of the test was 6 minutes. The smallest iumil)er of overlooked 
letters was 2; the largest number was 135, which was quite 
isolated, however. The errors of letters wrongly cancelled 
varied between 5 to 60. The l)est results were a case of 236 
letters marked and only 2 overlooked, and a case of 257 
marked with 4 overlooked. 

(3) InlcIUgcnce Test. The highest number of words re- 
produced was 22 out of a possible 24, Smallest number of 
words remembered was 7. 

(4) Space Perception. The range of mistakes was between 
1 and 14 millimeters. 

(5) Rapidity of Movement. No report. 

(6) Sorting Cards. The time varied between 35 and 58 
seconds. 

(7) Accuracy of Movement. Many could not perform the 
movement quickly enough. 

(8) Association Test. The time for the 6 words varied 
between 9 and 21 seconds. 

The grades of each girl for each experiment were calculated. 
Tlie same candidate, for example, stood 7th in memory, 15th 
in letters marked, 3rd in letters overlooked, 21st in word 
pairs grasped, 11th in reference to exactitude of space percep- 
tion, 16tli in association time, and 6tli in sorting cards. The 
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average of all the grades of each girl was then taken, and 
the girls arranged in order of rank. 

The results of average standing in the tests compared with 
average standing in school after 3 months was on the whole 
satisfactory.^^ The telephone company had mixed with the 
class a number of women who had been in service a long wliile 
and had even been selected to tcacJi in the telephone school 
These women stood at the top of the list, Corrcsi)Oiidiiigly, 
those who stood lowest in psychological rank had in the 
meautime been found unfit in practical service and had left 
the company. The agreement was not perfect. One of those 
low in rank was doing fair work, and two of those high in rank 
were reported to be only fair by the telephone oflicials. 

11, Snh)cctive Ret>ort {Criticism) 

AiuL This work of Munsterherg's is one of the first at- 
tempts to “place the psychological experiment systeiiiatically 
at the service of science and industry,”-'' as its author pro- 
claims, and it promptly devotes itself to two law grade occu- 
pations: motornian and telephone operator, if pay i,s a fair 
criterion. The author informs us that “the careful selection of 
individual mental characters for the various tasks of the world 
will insure not only greater success and gain hut above all, 
greater joy in the work, deeper satisfaction, and’ more har- 
monious unfolding of the personality,”-^ How can this he 
possible ? Can people take great joy in their work and attain 
more harmonious unfolding of the personality on low wages, 
even if that is all that vocational guidance allots them? 

Working Hypothesis: “The essential point for the psychO' 
logical experiment is not the external sijiiilarity of apparatus 
hut exclusively the inner similarity of the mental attitude. 
The more the external mechanism with which or on which the 
action is carried out becomes scheniatiiiecl, the more the ac- 
tion itself will appear in its true character.*' First, this is 
contrary to the doctrine which is basic for all scientific 
research: no conclusion is valid udiich docs nol study the con- 
ditions under lidiich the results arc obtained. Muiisterberg 
admits this himself when he says, “The chief danger, more- 
over, lies in the fact that those who are not accustomed to 
psychological research are easily misled. They fancy that 
such an experiment can be carried out in a mere mechanical 
way without careful study of all the conditions and accompany- 
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ing circLin)stances. Theroby a certain crudeness of procedure 
may enter which is not at all suf^f'csted by die test method 
itself. The psycholof^icul lay(naa too seldom recognizes how 
many other psychic functions may play a role in the result of 
the experiment besides the one whicli is interesting him at the 
moment. The well-schooled lalioratory worker almost auto- 
matically gives cotisideraiion to all such sccondaiy circum- 
stances. WJiile Ins experimenLs may refer to the process of 
memory^ he will yet at the .same time carefully consider the 
particubr situation us to tlic cmotioiiui setting of the subject, 
as to Iiis attention, as to his preceding experience, as to his 
intelHgencc, as to his [)hysiological condition, and many other 
factors which may have indirect influence even on the simplest 
jncinory test.”^'" The f|Uolation is an aljnost perfect stalejnent 
of the problem of scientific research, but Miinsterberg himself 
promptly forgets to consider the persons upon whom his 
experiments^ are performed, witli regard to emotional setting, 
attention, preceding experience, intelligence and physiological 
condition. In the motorman test, for example, he apparently 
neglects the factor of attention entirely, because in the labora- 
tory the motorman is not disturbed by sounds, colors, or 
moving objects which might distract his attention on a trolley 
car, And with regard to intelligence, in his telephone tests 
he himself states that "the newer pedagogical investigations 
speak in favor of the view that besides all special processes, 
or rather al)ove all of them, an ability must be recognized 
which cannot l)e divided any further, and by which the indivi- 
dual adjusts his knowledge, his experiences, and his dispo- 
sitions to the changing purposes of In tlie jnotorj 7 'ian 

test the worst college student juadc <i better record than the 
best niotomiaii. The inevitable conclusion is that either this 
test is an intelligence test, pure and simple, or else college 
men should become motormen. We fancy there will be no 
great rush by college graduates to supplant the present occu- 
pants of the motorman*s box. 

Means. (1) Material, The material is adequately des- 
cribed. 

(2) Subjects. The subjects are not described with much 
detail. In the shii> service tests they are merely mentioned as 
"many persons." 

Methods. Individual tests are more valid than group tests. 
Miinsterberg uses individual tests throughout except m the 
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first four tests for tLie ttlcpfioue service. But, the lack of 
records in complete form, as discussed later, nuillfies in this 
case the superiority of the individual tests over the group tests. 

Models Operands The chronology of the tests is completely 
lacking. The plan of each test is given with complete detail, 
and is probably the best part of Mliiis ter berg's work. The 
material is uniform for each test. The executLoii is discussed 
with sufficient detail in all gases except where he states that 
/'the motormen agreed that they really pass through the experi- 
ment with the same feeling which they have on the 
A feeling is an indefinite quantity, and it is questionable, in 
view of the discussion above, whether the statement of the 
motormen is correct. The scoring is elaborate and carefully 
thought out. The records are not given completely enough 
with regard to quality and quantity, and the presentation of 
what is given is merely in descriptive form. There are no 
tabular or graphic records. 

Results. The validity of the results is questionable, always, 
when records of experiments are presented in so fragmentary 
a manner, since the student has no way of exercising his 
judgment in verifying the validity of the results. For in- 
stance, in the ship tests, we are told that ‘^the coincidence of 
results (of experiment) with self-characterization is fre- 
quently quite surprising,”^® It would be interesting, to say 
the le^st, to have the original data I Or, in the motormaii tests, 
we are told that “if various interferences are taken into ac- 
count the correspondence between efficiency and the results 
of the tests is fairly satisfactory, and that "the results show 
a far-reaching correspondence between efficiency in the experi- 
ment and efficiency in actual service.”^® 

Ex-planation of Results. There is no explanation of the 
results in the ship service and telephone girl tests. In the 
motorman tests Miinsterberg virtually admits that the test he 
used is valueless to satisfy his aim, which was to eliminate 
accident. He says, "Other mental traits than ability to foresee 
danger points may become causes of accidents, such as a 
daring spirit, one who is undisciplined or one not sufficiently 
acquainted with local conditions. Such men may show acci- 
dents and yet pass a good test. Men enter tests under a certain 
nervous tension and therefore may hot show so well as their 
mental equipment should allow.” 

2^Pagc i^4. 

28 Pagc 94. 

“^’’Page 77. 

®®Pagc 74- 
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In the ship service and telephone tests Miin- 
sterberg draws no conclusions, but the motorman tests, he 
claims, will enable us, in a 10 tiiimUe test, to exclude one 
fourth of those nowadays accepted as motormen, whose "psy- 
chological mechanism makes them unfit for that particular 
combination of attention and imagination which ought to be 
demanded for the special task of inotorman.’’^^ If his device 
is considered legitimate for the purpose of his test, in spite 
of the belief that it does not reproduce the actual surround- 
ings and working conditions of a motornian’s task, then the 
statement just quoted should be convincing of its failure, 
because what is this but an acknowledgement that the cause 
of the elimination of one fourth of the men would be their 
sheer lack of intelligence! . 

The reader’s conclusion after a study of the tests, inevitably 
becomes that the most significant factor in all tests is intelli- 
gence. The conclusion is, also, that most of the tests measure 
the intelligence of the individual rather than any other of his 
characteristics. And finally, may not we add that the diagnosis 
of the individual's ability to succeed is correct in direct ratio 
to the amount of intelligence which he possesses and registers 
in the experiment! 


“Page 8i, 




WORK OF THE COMMITTEE ON CLASSIFICATION 
OF PERSONNEL IN THE ARMY 


Ei)\\'ari) K. St KONG, Jii. 


Purpose of Fcrsouucl JVork . — True efficiency in war, a5 in 
industry, consists largely in getting men into the right places—, 
in assigning them to those positions where each can serve 
with greatest effectiveness. Owing to clifl'crciices in experi- 
ence, technical skill, specific training and teiiiperanieiit, a man 
may be worth in one position many times what he is in 
another. Intelligent personnel work is intended to match 
each man's abilities with his task, to place lilin in that position 
where he is most valuable. 

Progressive industrial concerns now appreciate the neces- 
sity for special departments to exercise this direction over 
their employees in order that they will be of greatest value to 
the company. 

When war was declared, the Secretary of War and The 
Adjutant General recognized the necessity for determining 
the abilities of the drafted men of the Army in order to place 
them where they could serve most effectively , The construction 
expert, for instance, is needed in the Engineers, not in the 
Cavalry ; the drill press operator in the OrdimncCj not in the 
QuarternTaster's Department; the map maker in the Signal 
Corps, not in the Infantry. 

The task of analyzing the men, of classifying them by 
trade and by specific occupations within the trade, and of 
assigning them to those branches of the service and to those 
positions in the regular infantry divisions where they can 
serve best — this task w^s assumed by The Adjutant General 
with the as.sistartce and co-operation of The Committee on 
Classification of Personnel in the Army, 

The Committee . — The Committee on Classification of Per- 
sonnel in the Army is a civilian body created by the Secretary 
of War on August 5, 1917, and working under the jurisdiction 
of The Adjutant General. Its general function has been to 
furnish counsel and to carry on research work concerning 
personnel problems. 

The Committee has been composed of psychologists inter- 
ested in individual differences and of employment managers. 

130 
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The Director of the Committee is Dr. Walter Dill Scott, 
Director of the UiireaLi of Salesmanship Research at Carnc' 
gie Institute of Technology, Pittsburgh, Pennsylvania. It has 
had in its service for longer or shorter periods of time the 
majority of the leading employment managers in the coimtiy, 
And it has used in addition the services of many prominent 
sales managers, specialists in job analysis, and statisticians. 

The ConiJiiittec acts in an organizing and advisory capacity. 
Its relation to the Army is much the same as that of an Expert 
Public Accountant called in by an industrial concern to install 
a new system of boolckcepiiig. When the system is installed 
and properly operating in an Army Division, and when the 
Military Officers are thoroughly trained to assume full charge," 
the Committee withdraws and leaves its operations entirely 
ill the hands of tJie pro 2 :)er military authorities, except so far 
as the Secretary of War and The Adjutant General may retain 
its services as a biii>ij)c.Si> lioiisc will retain the services of the 
public accountant after his system has been installed in order 
to make sure it continues its functions properly. 

The Personnel Work , — Through the instrumentality of the 
Committee, an organization ba.5 been built up in all the army 
divisions in this country by which all enlisted men and com- 
missioned officers are classified according to their occupational 
qualifications and also in the case of commissioned officers 
according to their military qualifications, The cards upon 
which these records arc entered are filed for the enlisted men 
III a Division- Personnel Office and for the officers iirtlie office 
of the Commanding General of the Division. Because of 
this system, thousands of men have been assigned to specific 
work in the army for which their previous experience espe- 
cially fitted them. A good example of this service comes from 
one of the Southern cantonments. A Colonel of a regiment of 
engineers came to the Division Personnel Officer for help in 
finding a man for the most resimnsible position an enlisted man 
can fill, that of Regimental Sergeant Major. The Colonel was 
looking for a mature man of commanding presence and force 
of character, with military experience, He wanted some one 
who liad had clerical experience, preferably as an accountant, 
and who also had had engineering training. The Personnel 
Officer found him a man who met even tliese varied specif!' 
cations. As a lad this man had enlisted in the Navy and risen 
to the rank of Machinist’s Male. He had then left the Navy 
and worked for two years or so as a stenographer and l.)Ook- 
keeper ; and at the time of his enlistment in the National Gnard 
Army last fall he was a senior in the Engineering School of 
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Tiilane University. Moreover, he was a private in that Col- 
onel's 02 un regiment. 

Up to the present time a man has been classified on the 
basis of a personal interview. The interview was first con- 
ducted by the company commander, but after a fair trial that 
procedure was discontinued- It is now made by officers who 
have been especially instructed for this work and are referred 
to as members of the interviewing Board. This system has 
given very satisfactory results. In one transfer of 800 men 
to a Pioneer regiment it was estimated that 97 of tlie men 
came up to the specifications of the Colonel. But in some 
cases where specialists were needed the system has not worked 
so well. 

The Trade-Test Division , — In order to improve still further 
the system it is contemplated to establish in each caiitonnient 
trade-tests, A series of carefully graded questions are being 
selected in such a way that a novice will be unable to answer 
any of the questions, an apprentice a few bnly^ a jounieyman 
most of the questions, and an expert all of Ithem, In additLon, 
performance tests are being developed so that the interviewer’s 
estimate of the man's fitness along any occupational line will 
be based upon actual demonstration of his handiwork. A small 
hand book, “Aids for Interviewers” (Form T. T. 1., Prelimin- 
ary Edition), prepared by Mr. Mark M. Jones, has already 
been distributed to Personnel Officers. Two groups of experts 
are being employed in the Trade-Test Division of the Com- 
mittee on this work — the first in developing the questions and 
tests on the basis of the best sources of information available 
in the country; the second devoting its energies to careful and 
painstaking try-outs of the tests upon groups of apprentices, 
joLirneymeii and experts so as to ascertain just how they work 
out in practise. 

Another phase of the work of the Trade-Test Division has 
been the development of a book, ‘‘Trade Specifications,” by 
Mr. J. J. Swan, wliich gives an exact comprehensive definition 
of some 600 different trades together with a statement of the 
trades which can be drawn upon as substitutes. A comprehend 
sive index to this book makes it possible to locate, regardless 
of the term that may first be thought of, any one of the speci- 
fications, A simpler index is also furnished Personnel Officers 
for reference when 'interviewing men. This index of ocenpa- 
tions has become the -standard list of terms by which occu- 
pations are referred to by all army personnel officers, particu- 
larly when submitting requisitions to the War Department. 

Tables of Occupationoi Needs of Units in a Division . — In 
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order that Divisional Personnel Officers may be more 
thoroughly informed as to just what types of skilled and semi- 
skilled men are needed in the various units of a division a 
series of tables liavc ))ecn preptTrccl showing just what each 
unit recinives. For example. Table 23-b shows the needs of a 
radio company of a Field Signal Battalion. In one coiiinin is 
given the various grades and duties of the 75 men according 
to the Tables of Organization and in a paralcll column is 
given die civil occupation which most nearly fits the man to 
undertake the military duty, thus: 


Table of Organization 
1 Master Signal Electrician 


6 Sergeants. 1st Class 
1 First Sergeant 
5 Chiefs of Sections 
9 Sergeants 

1 Mess Sergeant 
1 Supply Sergeant 1 

7 Company Duly 7 

15 Corix)rais 

(1 Company, Clerk) 1 

1 

12 Company Duty 

etc. 


Occupation and Code 

Radio Operator and Con- 
structor (31 w plus wc) 
plus engineering knowledge 


Radio Operator (31 w) 

Caterer (40 c) 

Merchant or stockkeeper (42, 
IB s) 

Radio Operator (31 \v) 

1 Clerical worker wlio can tpye- 
write (35 g plus 39 t) 
General rneclianic will? small 
apparatus experience (6 me) 
12 Radio operator or Telegrapher 
(31 w. t) 


Partly 
.Skilled Skilled 

1 


These tables represent a vast amount of work, being based on 
the reports of many officers in Washington and in tlie field, 
iticliiding French and English officers. Dr. W. V. Bingham is 
largely responsible for this present form. 

Ea’ tension of Work to Staff Corks . — This personnd work 
is rapidly being extended to the Staff Corps troops. On March 
10th, the system was in operation in the Coast Artillery, a large 
part of the Quartermaster Corps, including 2,000 civilians at 
Washington, portions of the Signal Corps, and plans were 
being made lor similar work in the Ordnance Corps, It is- 
expected that the system will be completely installed in the 
Quartermaster and Signal Corps in a very short time. Repre- 
sentatives of the Committee in Europe are planning for its 
adoption throughout those units of the army in France which 
sailed before the system was installed in them. 

Cenirai Fersoitncl Bureau . — In conjunction with the occu- 
pationaJ classification of enlisted men there has been estab- 
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lished in Washington a Central Bui-eaii which receives reports 
twice a month as to the iiiimher of skilled and seini-skilled men 
ill each occupation, in the National Army, National Guard, 
and the Regular Army camps. This Central Bureau has 
furnished the iji formation as to where skilled men were to 
be found in the army on the basis of which the General Staff 
has organized a large number of technical units for such 
assignments; 109,487 men have been individually selected by 
Division Personnel Officers on the basis of their occupational 
fitness. Of this number 59,793 have been handled through the 
Central Bureau since its establishment. These totals do not 
include requisitians for men which did not specify occupa- 
tional or ihllitary qualifications. 

This number includes over a hundred capable physicists and 
meteorologists imperatively needed by the Aviation Section; 
chemists for gas defense work; surgical instrument repairmen; 
bacteriologists (iiickiding one of the ablest men in America 
for the particular duties required of him by the Sanitary Corps 
in France); refrigeration experts for the food service of the 
Quartermaster Corps; 5,000 mechanics and technicians for the 
Aviation service, and two-thirds that number for the Land 
Division of the Signal Corps; 480 crane operators, 1,230 for- 
esters, and thousands of railroad builders, railway shop 
mechanics, and other workmen for Engineer regiments already 
overseas; 1,600 accountants, inspectors, machinists, gunsmiths 
and other ordnance specialists; 275 French-speaking chauf- 
feurs; and an entire regiment of 2,600 French-speaking men 
for Army Headquarters, to serve mainly as military police. 

The Central Bureau has also compiled statistics showing the 
resources of the army along occupational lines. These figures 
have called attention to shortages along certain lines, such as, 
airplane mechanics, auto repairers, blacksmiths, canvas work- 
ers, farriers, gas engine repairmen, harness makers, etc. 

Committee on Education and Special Training , — In order to 
meet these deficiencies through the technical training of nieii a 
Committee on Education and Special Training was appointed 
by the Secretary of War on February 10. The Committee 
is composed of Col. Hugh S. Johnson, deputy provost marshal 
general; Lieut. Col Robert I. Rees, of the General Staff; and 
Major Grenville Clark, of The Adjutant General's Depart- 
ment. 

The five advisory members of the Committee are: Dr. 
Charles R, Mann, of the Carnegie Foundation for the Advance- 
ment of Teaching and the Massachusetts Institute of Tech- 
nology; Dr. James R. Aiigell, of Chicago, Dean of the faculty 



CLASSIFICATION OF PERSONNEL IN THE ARMY 135 


of the University of Chicago; Mr, J. W. Dietz, of Chicag-o, 
Director of Education, AVestern Electric Company, President 
of the National Association of Corporation Schools; Mr. 
Janies P. Monroe, of J3oston, a nieniber of die Federal Board 
for Vocational Education (which nppoiiitinent will include the 
interests of the trade schools and schools of secondary grade), 
and Dr. Samuel P, Capen, of Washington, specialist in higher 
educatinii. 

“Ujidcr the direction of the Chief of Staff the functioirs of 
the committee shall be: To study the needs of the various 
branches of the service for skilled men and technicians; to 
determine how such needs shall be met, whether by selective 
draft, special traSning- in educational institutions, or otherwise; 
to secure the cooperation of the educational institutions of 
the country and to represent the AVar Department in its rela- 
tions with such institutions; to administer such plan of special 
training in schools and colleges as may be adopted,*' 

*‘It is estimated that within the next 6 months 75,000 to 
100,000 men will he given intensive training in schools and 
colleges. These men will he drawn from the armed forces 
of the Nation, the men now in training camps or about to he 
called thereto, and the registrants under the selective draft 
act. It is expected that most of the men selected for technical 
training will he taken from among the men who have registered 
under the selective draft law and who are awaiting training 
and the call to the colors/* 

When a requisition is received at the War Department this 
Committee on Education and Special Training, acting for the 
Chief of Staff, determines whether the [ne[i sliall be obtained 
from the Army in the United States, or tiirough the selective 
draft, or otherwise. It from the first source, it determines in 
terms of the records of the Central Bureau from what divi- 
sions the men may be obtained, as described above. 

The War Service Exchange , — If the Comnnttee on Educa- 
tion and Special Training determines that the men shall not be 
obtained either from the army or through the draft, it may 
turn to several sources. One of these is the War Service Ex- 
change, another phase of the activity of the Committee on 
Classification of Person r h This Exchange was organized 
by order of The Adjutant General on January 18, 1918. This 
is a directing agency for those desiring to enter the service 
whether in civilian, enlisted or coinmissioned capacity. The 
War Service Exchange is aide to acco]i)pli.sh this because it is 
constantly informed of the personnel needs of the Staff Corps. 
A total of 11,196 written oilers of service and 1,580 personal 
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interviews of a similar nature have been handled so far. Over 
3,000 of these men have been placed in government service. 
The War Service Exchange also assists the Staff Corps in 
active campaigns to secure men of special abilitieSj through 
connections with Universities, Engineering Societies, Commer- 
cial Organizations, the Department of Labor, and other i\gen- 
cies of a similar character, On March I5th it took over the 
work of the Inter-Collegiate Intelligence Bureau. The War 
Service Exchange is in a sense a liaison agency between the 
War Department and the Department of Labor. It is charged 
with keeping informed as to such needs of the Staff Corps 
as the Department of Labor is prepared to supply through its 
Federal Employment Service and the Public Service Reserve. 
It is charged with reporting such needs to the Department of 
Labor. 

Rating of Officers. — Another activity of the Committee 
on Classification of Personnel is the development of accurate 
methods for the rating of officers and candidates for commis- 
sions in the Officers Training Camps. This work is based on 
the rating scale devised by Dr, Walter Dill Scott for use in 
selecting salesmen under the auspices of the Bureau of Sales- 
manship Research at Carnegie Institute oE Technology. The 
rating scale for officers was first used in eight of the Officers 
Training Schools, first series. Since then it has been adopted 
for all such schools and was used in connection with the 
third series in selecting candidates for the schools as well as 
for rating them while in attendance. Its use has been further 
extended so that all line officers in America are now rated by 
it, as well as all Coast Defense and Quartermaster officers. 
A somewliat different scale has been adopted and is now in 
use for all civilian employees in the Quartermaster Corps 
at Washington. At the present time other scales are being 
developed for use in the Signal Corps, Air Division, one for 
the pilots and observers and another for administrative officers. 

Cooperation- with the Provost Marshal GeneraL — A plan 
for securing usable information concerning the nine million 
registrants was prepared and submitted to the Provost Marshal 
General and its provisions were partially embodied in the 
Questionnaire issued by the latter to the men within the draft 
age. The Committee also formulated plans for an occupational 
analysis and card index of all the registrants by which relative 
drafts could be made. In the main this plan is now being put 
into operation. 

Army Paper Work.'— A constructive study of army paper 
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work SO far as it has to do with the personnel of the aiTny 
was made. Suggestions for reducing this paper work are under 
consideration. 

Intelliffencc Tests . — Assistance has been given to the Sur- 
geon Generars Department in devising and giving a series of 
general intelligence tests at four of the National Army Divi- 
sions. This work is now to be extended to the entire army, 
Record of the intelligence ratings is kept on the enlisted man's 
and officer's Qualilication Card. 

Selection of Aviators. — Dr. D. L, Tliorndike has carried on 
an extensive investigation as to the relationship between suc- 
cess in flying and the items in the present application blank 
used by Examining Boards. The results are not at present 
available for publication. Further investigations are being eon-, 
ducted at present. It is believed that ere long a much more 
adequate method for the selection of aviators will be available 
whereby a larger per cent of men can be selected from the 
start who will make good in this very important phase of army 
worlc. 

Work in the 'Navy. — ^Dr. Raymond Dodge has devoted his 
energies to methods of selecting and training men for certain 
specialized duties in the navy. Several such assignments have 
been successfully carried out; others are still under ^vay. 

The active members of the Committee on March 10th were: 

Walter Dill Scott, Director, Director, Bureau of Saiesinansliip 
Research, Carnegie Institute of Technology, Pittsburgh. 

E. L. Thorndike, Chairman. Professor of Educational Psychology, 
Tciichers’ College, Co him hi a -University, New York, 

W. V. Bingham, Exec. Sec,, iHcad of E)i vision of Applied Psychol- 
ogyj Carnegie Institute of Technology, P it tshurgli. 

J. R. Aiigcll, Dean of the Faculties, University of Chicago, Chicago. 

R. C- Clothier, Director of Employment, A. M, Collins Mfg. Co., 
Philadelphia. 

W. R. De Field, Superintendent of Systems, Montgomery, Ward 
and Co., Chicago. 

Raymond Dodge, Professoir of Psychology, Wesleyan University, 
Middleton, Conn, 

Edwaj'd K. Strong, Jr.. Professor of Psycliology. George Peabody 
College for Teachers, Nashville, Tenn. 

J. B. Watson, Major, U. S. R. Signal Corps, Professor of Psycliol- 
os/i Johns Hopkins University, Baltimore, 

R. M. Yerkes, Major, U. S. R., Surgeon General's Statf, Professor 
of Psychology, University of Minnesota, Minneapolis, Minn. 

Inactive and former members are: 

H. L. Gardner, Director of Employment, Dupont Powder Co.^ Wil- 
mington, Del. 
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J_ F. SJicpaifi, Assoc. Professor of Psychology and Su])ervisor of 
Building Conslniclioii, Universily of Micliigaii. Ami Arhor, ivlieh. 

L. S. 'Icrtiian* Professor of Educational Fsycliolngy, Stan ford Uni- 
versity, Calif, 

Military associates of the Coiiiiiiittcc arc: 

R, 1, Rees. CoL, General Staff, V. S.; Grenville Clark, Major, A. 
G. D, U. S, R. ; E. N. Sanctuary, Mnjor, A. G, U. N. A,; L. 1 1. Whit- 
ing', Major. A. G. TX N. A.; B. J. Kem^iter. CaiU,. Arlillery, N. G.; 

J Perry Moore, Capt., A, G. I). N. A.; S. C. Oaj'risoii, ist r-iciil,, A. 
G. IX N. A. 

Civilian associates of the Conniiitiee are: 1. In fhc Office 
Qi Washington. 

P. J. Reilly, Supervisor of Camp Work, Eni|ilo3'moiU Manager, Den^ 
nisoii iTiaiiufacturlng Co., rramingham, Mass. 

S. J. Gum me re, Oflicc Manager, Paymaster, P. lU luid W. R. R. Co., 
Pliiladclpliia. 

A. C, Robinson IJI, Supervisor of Pci'foniiel Statistics, Arcliitcct, 
Sewicklcy, Pa. 

R. R. Perry. Professor of Philosophy, Harvard University, 

W. L. MacCoy, Acting in Air. Robinson’s place during his ahscnec> 
Lawyer, MacCoy, Evan? & 11 iil chin son I't Phlladelplija. 

Miss M- L. Free, Assistant Oflice A1 imager, Asst, in P.^ycliology, 
Carnegie Tiistitiile of 1‘echnology, Pillsburgli. 

E. S. Robinson, Stalisticiun on Rating Scale, Asst, in Psychology, 
University of Cincinnalf, Cincinnati* 

F. Meiiie, St^itistician on Rating Scale, Fellow in P.sycliology, Car- 
negie Institute cif 'I'cchuology, Pittsburgh, 

Miss IM. D. Hnglics, Filing and Accounts, As.sL Registrar, Margarct- 
Morrisoii Carnegie School, Pittsburgh, 

2. SiipeymsoYs Uv Cmnps. — ioWowii'ig employ meiit 
managers have been used for varying lengths of time in install- 
ijig and supervising the personnel work in the camps, Those 
starred have served at this writing four or more montlis. 

C. F. Axelsoii, North western Mutual Life, Chicago. 

Philip Brasher, Chili Exploration Co., New York City. 

''‘Wm. Clark, International Harvester Co., Chicago. 111. 

N. F. Dough erly, Pennsylvania Railroad, Pliiladeljibia, Pa. 

O. L. Dfvvis, Jr., O. L. Davis Lumber Co., Trinidad, Colu. 

T. W. Dietz, Western Electric Company., Chicago, Til. 

C. R. Dooley, Westingliouse Electric & Manufacturing Co., East 
Pittsburgh, Pn. 

A, A. Goes, Goes Lithographing Co., Chicago, TM. 

R. B. King, Hyatt Roller Rearing Co., Newark, N, J. 

'’‘W. S. AfacArtluir, Armour and Co.. Chicago, Ttl. 

5. B. Alathewson, Soutlmrn Hell Td. ami TH. Co., Atlanta, Ga. 

D. J. O'Connor, Swift & Co., Chicago, III. 

*R. M. Piififer, Larkin Co., Biiffalo, N. Y. 

W. A. Sawyer. American Pulley Cn., Philadelphia, Pa. 

J. E. Sheridan, Crane Co,, Chicago, III, 
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*A. J, Tjirncr, W-isliingt on WcTter Power Co., Si)6kajie, Was)!. 

‘'T\!cn(lall Weisigcr, Southern Bell Telephone and Telegraph Co., 
Atlanta, Ca. 

C. J, Whipfile, Hihhard. Spencer, Bartlett Co., Citicag^Oj IJl. 

3 . Civilian Associates in the Division of War Service E.v- 
change. 

Winslow Russell, Agency Manager, Phoenix Mutual Life Insurance 
Co., Martforc/, Conn. 

J. J, CosJi, Assistant Professor of Philosophy, Columbia University, 
New York. In charge, Personnel Suh-Di vision of the General Ad- 
ministrative Division, Quartermaster Corps. 

C, W. Jones, Mgr. Service Dept., Erwin & Wasey Co., Chicago. 

H. F. Magee, Charge of Contract Division, Pliocnix Mutual Life 
Insurance Co., Hartford, Conn, 

C. L. Procter, Traveling Salesman, Moore Grocery Co., Tyler, 
Texas. 

S. H. Rotli, Student at University of Chicago, and President of 
Undcrgracluatc Council, University of Chicago. 

4 , Chilian Associates in the Division of Trade Tests. 

M, M. Jones, Supervisor of Personnel, Thomas A. Edison, Inc., 
Orange, N. J. 

J. J. Swan, Consulting McchaTiic;il; Engineer, Philadelphia, Pa. 

L, R. Iloplcins, Managcr*s Assistant, General Electric Co., Pittsfield, 
Mass. 

Beardsley Rjiml, Instructor in Psychology, Carnegie InstitiiLc of 
Technology, Pittsburgh, Pa, 

T. R. Stocksdidc, Engineer, and Assistant Manager, W. P. Pen-y 
Electric Co., N, Y. 

J. C. Chapman, .Professor of Educational Psychology, Western Re- 
serve University, Cleveland, 

'r. L. Kelley, Assoc. Professor Psychology, Coliiinbia University, 
New York, 

J. A. Balcom, Mechanical Engineer, Bayonne, N. J. 

W. P, Scliiitz, Secretary Manager of Middlesex County Farm Bur- 
eau, Waltham, Mass. 

Max Watson, Civil Service Examiner, Sacramento, Calif, 

T. M. Dc Blois, Production Engineer, Plainfield, N. J. 

R. F. Evans, EmplovmenL Manager, J. H. & C. K. Eagle, New 
York. 

A, D. Fell, Business Training School Salesman, New York. 

J. N. Field, Railroad Secretary, N, Y. 

A. C. Rader, Production Supervisor, Orange, N. J. 

L. L. Tluirstouc, Assi.stant Professor of Psychology, Carnegie Tnsti- 
liilc of Technology, Pitlshurgh, Pa. 

Riidolpli Piiitncr, Associate Professor of Psychology, Ohio Univer^ 
sity, Coliinihus. Ohio. 

T. J. Kirhy, Professor of Secondary Education^ University of Pitts- 
hiirgli, Pa. 



TRAINING COURSE OF THE AMERICAN STEEL & 
WIRE COMPANY 


By ClIAULKS R. Stuhdkvant 


No avgwnionts are needed in these clays to show why sales- 
men or other men holding responsible positions should, in 
some manner, be given special training and Ijc encouraged to 
become the very best of which they arc capable. This princL 
pie has become so thoroughly recognized and so firmly estab- 
lished that today hundreds of ouV leading business and in- 
dustrial concerns either have well established courses, or are 
casting about to discover some effective way of training those 
emi:)loyecs holding responsible positions. 

With concerns housed in one building, or in a single group 
of buildings, the problem is comparatively simple, for. the 
men to be trained can be brought together once or twice a 
year or ofteiier and given a thorough training by having 
them confer with the several department heads, listen to 
lectures, and make inspection trips through the mills. But 
when the mills are widely scattered, and when widely differing 
products are made in them, the problem becomes a difficult 
one. 

The American Steel & M^ire Company employs from thii'ty 
to forty thousand men and women in -its offices and mills. 
From the crude raw materials mined from the earth, this 
Company makes all the common grades of steel and it works 
this up into every conceivable kind and size of wire classified 
as common product, in its mills located in the Chicago, Cleve- 
land, Pittsburgh and Worcester districts. From this wire it 
produces immense quantities of nails in great variety, from 
the needle pointed bill poster's tack to the ponderous boat 
sptke, as well as barlDed and woven wire fencing, etc. The 
Company also makes high grade steels of special analyses 
from which it produces telegraph wire, piano wire, rope wire, 
phonograph needle wire and motor springs and a practically 
endless list of highly specialized articles. In addition, wire 
of pure copper, both bare and insulated and the products of 
copper wire are produced in the Worcester District in great 
variety and heavy tonnage. As the business expanded and 

HO 
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the Company grew, there developed an insistent need of some 
thorough, systematic and uniform method of training its 
employees in all the matters pertaining to this varied and ex- 
tensive business. 

Prior to this period, for example, a salesman selling some 
one or two products in a territory remote from any mills 
would have little or no incentive to interest himself in the 
other products of the Company and would probably have a 
limited knowledge of the materials and processes involved in 
the manufacture of his own specialities. Also a mill man cle- 
votii^g ail his lime and energies to the productioji of some one 
or two products would have very little opportunity of learning 
the other phases of the business closely related to his own. 
The problem couvsisted of devising means for quickly and 
economically giving these men who had for years been con- 
fined to narrow lines of activity, a broad general knowledge 
of the whole steel and wire business. 

That it must be an intensive course of study was soon 
manifest. Those in charge of organizing the course had 
many misgivings as to whether mldclie-aged, practical and non- 
technical men wholly imaccustojued to study could stand 
severalweeks of intensified application to studyor whether they 
would be willing to submit themselves to such a course. The 
work as later developed showed that these misgivings were 
not justified. 

The course was instituted in 1912, and it has met with such 
success that we trust a description of the work will be of 
gEjieral interest to the readers of the Journal of Applied 
Psychology. 

As originally organized the course was intended for veteran 
salesmen only, but shortly afterwards it was found advisable 
to slightly modify the course and make it suitable for semi- 
exccutives from other departments as well. The course is 
intended only for employees who have been in our employ for 
a considerable period — not for beginners. It is carried on 
under the iniincdiate supervision of three competent instruc- 
tors taken from the organization, and requires practically all 
of their time. 

Two of the instructors had been in the employ of the Com- 
pany for a long period and had acquired a very thorough 
practical imowledge of all phases of the wire business, one as 
superintendent of mills, the other as an expert in testing and 
inspecting of wire products. Tiiese two men conduct the 
classes thi'ough the mills. The third, who has had immediaLe 
charge of the work, had been a collegiate teacher in earlier 
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years and had spent the last fw years in engineering and 
technical work. 

The class spends one week in the Phtlshiirgli district, three 
in the Cleveland distn'et and two and one liaU at Worcester, 
Mass. To complete the course requires six and one half weeks 
of intensive study and application on the part of the men. 
All traveling expenses arc paid Ijv the Company and a daily 
allowance is made for living expenses. 

Each class has been organized by the secretary of the 
Training Course Committee. About a moiilh before the date 
set for the beginning of a class, the secretary would write to 
the several department heads of the Company requesting 
them to appoint a definite niniiber of men from their respective 
departments for this particular class. Each department liead 
would in turn call upon his lieutenants for candidates, and 
in a week or so a class of about twelve men would be organized. 
About seven such classes have takeji the course each year. 
The twelve men constituting a class arc purposely chosen 
from different parts of the United States, and from various 
departments. (Ordinarily there have been about two men from 
the Operating Department, one from the Accounting, one 
from the Order Department, and eight from the Sales Depart- 
ment. In genera] these men differ widely in age, experience 
and capabilities. The close association, for six and onc-lialf 
Aveeks, of such a diversified group of men, is in itself a' liberal 
education. 

When the men are first notified of their appointment to a 
given class most of them anticipate the work Avilh dread and 
some have tried to have their appointment postponed, having 
heard exaggerated reports of the training lieing^ unpleasant 
ami the work difficult. On the other hand, a few have eagerly 
sought the opportunity of taking tlie course and have wel- 
comed the summons Avhen it came, But before tlie cud of the 
first week of the course every man with scarcely an exception 
has slated that he was glad he came and that he Avould not 
have missed it for anything. 

In most cases the moment a man is selected to take this 
course of training he assumes a ucav Ime of thovAght. The 
very fact that he is chosen to be specially trained gets him 
out of the rut of every day happenings in his sphere of activity. 
It is either a mark of appreciation for past efforts or the 
belief that he can become a more .valuable man. In cither case 
it is noAv for him to shoAv whether or not he can ineastire up to 
the opportunity. With this in mind he begins tJie training with 
a different mental attitude from that which he held toward 
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his regular work day after day, and for these reasons the effect 
of sending a man to different cities to he trained may be well 
worth the cost. In cither case the man’s selectioii as being 
capable of absorbing an intensive course of instruction is^ a 
mark of disLinctioii which lias its effect even on those who 
arc apparently callous to such influences. 

Tlic first desire of the average niati is to jiiakc good and 
having been selected for a special course \vhich involves the 
use of his brains as well as those of his observing powers he 
goes to the new task in a receptive mood. Pie may be a little 
skeptical as to the ability of anyone teaching hini more than 
he already knows of his work, but he believes it is up to liiin 
to learn soinetliing new or to explain why he could not do so, 
Thus his mind is more alert than before and being one of a 
class of twelve, all having the same opportunities and study- 
ing the same lessons further places the man on his best efforts 
and best behavior. 

The men selected for a given class are given about three 
weeks’ previous notice, and are, at the same time, assigned 
suitable preparatory reading matter. At the appointed time 
they assemble at Pittsburgh, Iki. where they will meet nn 
instructor who organizes them into a class and requires them 
to fill out a registration blank. 

Nearly all of tlie first week is taken up in making inspection 
trips through various steel and wire mills in or near Pitts- 
burghj in order to afford the men an opportunity of obtaining 
a general idea of how all our products are made and of the 
work to be taken up in the course, and also to inspire them with 
a desire to go more thoroughly into the details. 

During the second week the class studies steel making, 
From step to step they learn how the ore is converted into 
pig- iron, Jiow this is transformed into tlic several grades of 
steel, and finally how the steel ingot is made into a wire rod. 
During the following week they are taught how the various 
grades and kinds of wire are made from rods. They become 
familiarized with our sO'caJjed common products, and with 
the process of manufacture. During the balance of the course 
they are shown and taught how wire is given special treat- 
ments in order to secure certain desired properties and to 
avoid certain other harmful jn’operties; how the wire is 
tested, and how it is fabricated into the various commodities, 
common and special, made by the Company — such as woven 
wire fencing, wire nails, wire rope, electrical wires and cables 
and so on. 

The real work of the course, it will be observed, begins 
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with- the second week, after tlic men have become fairly well 
acquainted with each other, and with the work to be covered. 
Each day^s work from then on (except on Saturdays) is 
divided into four periods: a forenoon mill inspection trip, 
a noon-day lecture and discussion, an afternoon quiz and 
evening^ recreation and study. 

Each morning the class, under the guidance of an instructor 
and one or two mill foremen, is taken slowly through some 
one. mill where the students witness the details of the process 
involved in making some one product or sonic group of closely 
related products, about which they studied the evening before j 
the making of rope wire, for example. 

In this manner the men are given every opportunity of 
making a detailed study of all essential materials, processes 
and mill equipments. This systematic method of making 
mill inspection trips is very tinich Jiwe effective than the old 
way of .sending the men alone into the mill to wander about 
aimlessly. 

Just before, or after, the midday lunch, the mill superinten- 
dent, or department expert, will carefully review the iiioruing's 
work, and afford the men an opportunity of asking questions 
and entering a general discussion. During the latter part of 
each afternoon, another instructor subjects the rneinhers of the 
class to a searching quiz, which helps greatly to organize the 
knowledge of the day^s work, and to fix it in tlieir minds. 
Each member of the class is encouraged to answer fundamen- 
tal or leading questions, and if he cannot answer, another 
metnber is given an opportunity on the same question. During 
the session, the insU-uctor clearly settles all important questions 
of doubt and forcibly brings out the salient points of the 
lesson. The fundamental scientific principles are described 
whenever possible. This quiz enables the instructor to deter- 
mine very quickly the points which need to be especially 
emphasized, and it soon indicates to him the particular men 
who need personal help. It further gives each man an oppor- 
tunity of measuring himself with others who have had equal 
privileges with him of study and mill inspection, and it is a 
strong agency to stimulate him to his best efforts. 

At the close of each quiz, a small, specially prepared printed 
booklet, is given to each man, covering the following day's 
work, and the men are requested to study this thoroughly dur- 
ing the evening, even though they may not clearly, under stand it 
all, as an aid to the following day's work. It will be seen that 
the course is laid out on the budget system — a full day being 
devoted to some one subject. The various subjects, each of 
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which is treated in a separate booklet or lesson, are, of course 
taken up in logical order from day to day, proceeding from the 
simple to the more complex, the whole making one complete 
Story. 

On several occasions, the class is given regular set lectures 
by department heads. These cover the work being done by 
the Accounting, Order, Transportation and Welfare Depart- 
juents, and matters pertaining to the organization as such. 
These are not only enjoyable diversions, but they serve to 
coordinate the activities of the various departments, and to 
bring the whole personnel of the Company into closer touch 
and sympathy. 

STUDENT RECORD 
SHORT training COURSE 

Name in full, John Doe 

Plome Address, Grand Rapids, Mich. 

Business Address, Chicago, 111. 

Present Occiipation, Fence Dept. 

Class No. . Date Started, July 30, 191 , Date Finished, Sept. 13, 
■ 191 . V. 

Age, Years, 36. Nationality, American 

Employed by Company, 9 years. Married or Single, Married, 

Departments employed in during service, Sales Dept. 

Education — Common School, 10 years. 

High School, 2 yea rs. 

Technical School, Name years 

Teciinical Course taken Degree (if any) 

Practical Experience in Mills, Shops or Laboratories 

Remarks: A large, fine apMaring fellow, pleasing appearance and per- 
sonality, clear thinker, independent and above board. A fine character 
and natural leader of men. Was greatly interested in and much benefited 
by the course. 

Examination Grades 

1st week 2d week 3d week 4th week Sthweek 6 th week 7th week Average 
V. G, G E — V. G. V.G. — V. G. 


Observed Characteristics 


Enthusiasm 

E 

Personality E 

Energy 

E 

Approach E 

Ambition 

E 

General Knowledge. V. G. 

Thoroughness 

V. G. 

General Ability E 


(E, means Excellent, V. G., Very Good. G, Good. F, Fair. P. Poor) 

Five written examinations are given, usually on Saturday 
mornings and at the close of the course, one whole day is 
devoted to a general oral review of the completed course. 
The weekly examinations cover the work of the week. No 
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catch questions are aslccd, only ten or twelve fundamental 
questions. These examinations arc conducted on the honor 
system. They have given our men more concern than all else 
and have constituted one of the strongest incentives to dili- 
gent study. The j^apers are carefully reviewed and graded, 
and they help to make up the final report of each man» simi- 
lar to the one shown. Copies of this report are sent to those 
officials of oiir Company who arc directly interested. 

In all our work we have attempted to do three things 
thoroughly. First, to train the nieii to think s{rai(jhi in the 
conception and application of essential fundaineiitals ; second, 
to impart some information and specific teclinirpie to each 
man in his own line, and finally to give to all a more intelligent 
idea of the Company business as a whole. 

While it is an intensive course of study, the work has been 
so laid out and is so handled as to require a mininiuiii ainoiint 
of time and effort on the part of the stLidcut. AtkI while a 
great majority of the men are wholly unused to study or to 
close application at the time they enter the course, they do. 
in spite of these seemhig handicaps, acquire a surprising 
amount of useful knowledge, even in so short a period as six 
and one-haU weeks. 

The limiting of the course to six and one- half weeks in- 
stead of being a disadvantage has proved to l)c a benefit, 
and here the element of psychology comes in. With a long 
cQui'se there would be no particular .iuceutive to finish the 
lesson today. There is always a tomorrow, and it is a long 
time to the end of the course. 

Limiting the course to six ond one-half weeks changes 
this attitude completely. Here is a certain definite number of 
lessons to be learned in a niuch shorter period, and evidently 
there is no time to be lost or wasted. The necessity for crowd- 
ing in a full course in given time, and that a short one, puts 
the student on his mettle and shows him the need of concen- 
trating his mind on the course, All else must wait till this is 
done. 

As to the resulting benefits both to the men and to the 
Company, they are many. Aside from the direct result of a 
greatly increased useful knowledge of the technique of the 
business, they are given a broadened view point and a 
quickened interest in their work. The free exchange of views 
during the course acquaints many for the first time with the 
difiiciiUics which men in other departments have to overcome. 
This new knowledge is conducive to better team work and 
'makes the men less critical. The course stiiiuilates self con- 
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lidence, loyalty and good fellowship. It enables aur salesman 
to take an affirmative positive attitude towards his prospective 
customers not possible for one who does not actually know 
what he is talking about. He is in a position to advise his 
customers as to kinds or grades of materials which should be 
used for certain purposes or processes. In the minds of many 
it has created a new and wholesome respect for real know- 
ledge ; it has clearly brought out the difference between facts 
and opinions. In conversation and correspondence the men 
fairly bubble over with entlnisiasm and with confidence in their 
ability to discuss steel and wire matters. The one great regret 
of the older men who have taken the course is that they 
were not given this opportunity earlier in life. 



VOCATIONAL TESTS FOR RETAIL SALESWOMEN 


By Elsie Oscihun, A.IV, Barnard College, Cohmiliia Universily 


The purpose of this investigation was to obtain^ if possible, 
a vocational correlation for sales ability of the lo^Yer grade, 
particularly of that type found in a retail departineiU store. 

The subjects of the expevunent were a group of eighteen 
saleswomen in one of the largest clepartincnt stores of New 
York City, who formed a class in sales nuuiship. These women 
had all been selling for an appreciable length of time and had 
been chosen for instruction by their respective l)uycrs because 
of the promise they showed in their woric. They were em- 
ployed in various departments of the store, linings, veilings, 
notions, art embroidery, infants' wear, dresses, waists, under- 
wear, handkerchiefs, etc., and received salaries that (including 
commission) varied froin $16.00 to $8.00 per week. 

The group was tested with a list of thirteen tests, eleven 
of which were standard tests. Two were devised by the ex- 
perimenter, ajid were based upon a similar test used by Mtiii- 
sterberg^ Upon salesmen. 


The standard tests were 


1 . 

2. 

3. 

4 . 

5. 


Trabue Completion-scale A 6. 
Number Checking 7. 

Opposites 8. 

Mixed Rel-ations 9. 

Verb Object 10, 


Substitution 
Color Naming 
Hard Directions 
Knox Cube 
Cancellation 


1 1 . AssociatimvKent-Rosanoff 


Tile new tests were rearrangements tests, Two lists — one 
of animals, the other of cities — were presented, with however 
the letters of the word in each case in random order, thus, 
skunlc-snkuk, Bombay-yabmbo, The lists were arranged in au 
order of increasing difficulty and the group instructed to re- 
construct the words, passing regularly down the list, but skip- 
ping any word that presented too great difficulty. They were 
limited to ninety seconds for each list and were inforined as 
to whether it was animals or cities they were to look for. 

M. E. /oin'nni of A Implied Psychology^ Sept., 1017. 
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Reauhangement Tests 


Animals Cities 


snkiik 

skunk 

yabinbo 

Bombay 

niol 

lion 

sarip 

Paris 

rede 

deer 

Jndono 

London 

t&rei 

tiger 

tosbon 

Boston 

barze 

zebra 

ksnaas 

Kansas 

seiwae 

weasel 

gabdda 

Bagdad 

bnsio 

bison 

beuqca 

Quebec 

leitm 

mule 

tyor 

Troy 

seomu 

mouse 

latcatuc 

Calcutta 

shroc 

horse 

caghioc 

Chicago 

goroanka 

kangaroo 

tnotrne 

Trenton 

delopra 

leopard 

karnwe 

Newark 

haplcnte 

elephant 

bylana 

Albany 

kmyeon 

monkey 

Ibnire 

Berlin 

duonh 

hound 

revdne 

Denver 

ycteoo 

coyote 

nanpaolsi 

Annapolis 

Iqriurse 

squirrel . 

Lnosuho 

Houston 

kunmpchi 

chipmunk 

remitlabo 

Baltimore 

rotligala 

alHpitor 

tormlean 

Montreal 

laglroi 

gorilla 

sbucouml 

Columbus 

tin ram 

martin 

satleet 

Seattle 

letLru 

turtle 

fatrdohr 

Hartford 

clreoicclo 

^ crocodile 

dartplnod 

Portland 

peatnole 

antelope 

rimdonhc 

Richmond 


The reiiiaincler of the tests, except color-naming and Knox 
Cube, were given as group tests and in orthodox fashion, the 
time limit being that of the first subject finished for all but 
the Trabuc Completion, for whicli four minutes were allowed. 
In the association test everyone was permitted to complete the 
hundred associations. Color naming and Knox Cube were 
given to each member of the group individually. The group 
was tested over a period of six weeks, at ten o’clock in the 
morning. 

Seven objective ratings of each member of the group were 
obtained. These were 

1. Buyer" s estimate. The buyer under whom each girl 
worked and who was personally well acquainted with her 
work was visited and asked to construct a scale of sales ability 
and to locate the girl upon it. The scale was made by asking 
the buyer to place at 1 the best salesgirl he had ever known, 
at S the poorest, at 3 one midway between the extremes, and at 
2 and 4 women between 1 and 3 and 3 and 5 respectively. Then 
he was asked to compare the girl in question with the people 
on the scale and to locate her by this comparison. The group 
was then arranged in order of merit according to the positions 
of the individuals upon these scales. 
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The accuracy of this final order is somewhat doLifjtfLil, inas- 
nuich as the varying tempers and tcnii)eranuiiits of some four^ 
teen buyers, their antagonism to, interest in, or indifference to 
the experiment and the experimenter, and their varying stand- 
ards of sales-ability iiiaicc for many sources of error, especially 
when an attempt is made to render their divers judgments into 
a homogeneous whole. 

2. Salary. The group was ranked according to salary. This 
ranking is not as valuable as at first glance it may seem to be, 
inasmuch as length of service, age and department are as 
potent wage determinants as actual sales ability. 

3. Teache/s ranking for salesmanship. This ranking was 
made by the teacher of the salesmanship class at the end of the 
six weeks course, during* which time the teacher had seen tlie 
group every day. It was the result of her knowledge, through 
actLial ohservadoii, of their selling on the floor, her observa- 
tion of their class performance, of an examination given by 
her at the close of the course, and of a detailed report sub- 
mitted to her by the buyer and section manager of each 
woman. 

4. Ranking for General Intelligence by the teacher, 

5. Average ranking. The average of the ranks in salary, 
and buyer's and teacher's estimate of sales ability was cal- 
culated and the group av ravaged in an order of merit accord- 
ing to this average position. 

6. General rating. At the time of testing each w^oman w’fts 
interviewed and her age, education, nationality, i.e., whether 
native or foreign born, selling experience, period of employ- 
ment in her present position, weekly salary, a\Trage weekly 
commissions, and the department in which she worked, 
were ascertained. This information was placed upon a card, 
one for each woman, together with her rating for salesiiinii- 
ahip and intelligence by the teacher and for salesmanship alone 
by the buyer. These cards were submitted to thirty -seven 
students of a graduate course in Advertising and Selling at 
Columbia University with instructions to arrange the cards in 
an order of merit, judging each girl for her sales al)ility on the 
basis of all the information on each card. 

7. The seventh, called Selected Group Judgment, is a refine- 
ment of the sixth. jOf the group of thirty-seven students 
twenty-two had had experience in either hiring or handling 
sales people or had actually been salesmen themselves, fifteen 
had had absolutely no experience whatsoever. These fifteen 
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were eliminated and an average ranking for each saleswoman 
obtained from the j LidgmeiUs of the smaller selected group. 

The value of these seven measurements varies. By far the 
most valid, it would seem, are the teacher’s judgments of 
the group, based as it is on an all round and fairly intimate 
knowledge of all the subjects. Its value is further confirmed by 
the fact that it shows a correlation of only -|-.28 with the 
judgments for general jjiteJligence, which indicates that it was 
something other than general intelligence itself upon which abil- 
ity to sell was judged. That this other something was a quality 
recognized by the teacher and buyer in common and may 
therefore be inferred to be actual sales ability is evidenced 
by the ;fact that the coefficient of correlation between the 
teacher's judgment of sales ability and the buyers' was +,43. 

The teacher's judgment of intelligence is valid, of course, 
and interesting, but is not so valuable for the purposes of 
this experiment. The reasons for the unreliability of salary 
and buyers' estimates have already been discussed and need 
not be repeated- The average rank, composite that it is, of 
salary, buyers^ estimates and teacher’s judgment of sales abil- 
ity strikes a point somewhere between the invalidity of the 
first two measurements and the accuracy of the last. 

The last two measurements and particularly that of the 
selected group present a more truly composite picture than the 
average ranking. They are based on a complete sales history 
of each individual, are made by fairly competent judges, and 
may be considered of equal value with the teacher’s Judgment 
of salesmanship, with which indeed the sixth correlates +.86 
and the seventh +.89, The two Judgments — teacher’s and 
group — supplement and correct each other, for what the one 
gains by personal knowledge is equalled in the other by the 
added accuracy and freedom from errors of individual judg- 
ments which group averages give. 

The scores made in the thirteen tests were ranked for each 
test and correlated with the seven objective ratings by the 
Spearman formula.^ Table I below presents the coefficients of 
correlation between performance in these tests and actual 
sales ability as indicated by the seven objective methods of 
ascertaining it. 

The correlations of the tests with the buyers’ estimates and 
with salary indicate for the most part a chance relationship 
and are consequently not significant. Some such results were 
to have l)een expected from the unreliability of both methods 


Used throughout in the experiment. 
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of estimation. Individual ity of association alone sho^vs a rela- 
tively liigh positive correlation with these hvo, +.53 with the 
hqyers*' judgment and +,57 with salary. 

The other measurements, in which wc seem justified in 
placing a greater degree of confidence^ show coefficients whose 
general character is much higher and positive. The average 
ranking of course produces a coefficient that^ is not so low 
as salary and buyer coefficients and not so high as that ob- 
tained from the teacher's estimate. It is an interesting and 
pertinent fact worthy of note here, that, whereas the group 
judgment is fairly high throughout, in almost every case cor- 
relation with the new order obtained from the selected group 
raised the coefficients to a marked degree. 

If from the tests we select those which gave the six highest 
correlations for the teacher's judgment of sales ability, those 
which gave the five highest for intelligence and also those 
which gave the five highest for selected group judgment, 
average the rankings of each of these groups and correlate 
these averages with their respective itieasurenicnts we obtain 
a group which correlates +.76 with sales al^ility as judged by 
the teacher and a slightly different group which correlates 
+.69 with sales ability as judged by the selected group. 

Three tests of these two groui)s are identical for botii groups, 
— mixed relations, opposites, and rearrangement of animals. 
When the average ranks of these three tests were ranked and 
correlated with the ranks obtained from an average of the 
teacher’s judgment for sales ability and that of the selected 
group a coefficient of .62 was obtained. The team for intelli- 
gence gives a coefficient of ,75. See Table 2. 

TABLE 3. 

Judgment Correlations. 



Teacher 


General 

Sel. 

Salary 

Sales. 

Intel?. 

Average 

Rating 

Group 

Buyer. 24 

.^3 

— 01 

.76 

.67 

.47 

Salary 

.20 

.02 

.63 

.28 

.19 

Teacher S 


.28 

.73 

.86 

.89 

Teacher I 



.3-1 

.68 

.77 

Average 




.88 

.74 

General Rating . . . 


. . . 



.97 


The evidence througlioiit the experiment seems to indicate 
that the type of sales ability called for in a retail department 
store is a fairly measureable function in terms of mental tests, 
with \yhich it shows a definite tendency to correlate positively. 
Vocational selection may very well be made upon the evi- 
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clence of performance in such tests, and our results point to 
three in particular, — mixed relations, opposites and rearrange- 
ment of aniinals^ — which may be used with an accuracy of -|-.62 
in such selection. Of course the group used in this experi- 
ment is too small for the absolute values obtained in correla- 
tion to have any binding significance, but the direction, at 
least, in which these values point, is unmistakable and indi- 
cates that the field of retail salesmanship is one open to much 
profitable investigation by the vocational psychologist. 



OBSCURITIES IN VOTING UPON MEASURES DUE 
TO DOUBLE-NEGATIVE^ 


By Eleanor Rowland Wei^iiiRiDGE and Edgar R. Means 


111 the Oregon election of November 7, 1916, a curious vote 
was registered by the people. Although the negroes have had 
the vote in the U. S. A. since the Federal Amendment giving 
them that privilege in 1865, the state constitution of Oregon, 
denying them that rights has never been anicncled to conform 
with the Federal law. There are not many negroes in Oregon, 
and there is no more race feeling than in any northern state. 
The negro votes freely at elections without intimidation of 
any kind. Since November 1912, the negro woman has also 
enjoyed that privilege. But in the 1916 election an attempt 
to repeal the restriction against the negro vote, which existed 
only on paper, and give him the formal state right which he 
already had in reality, failed. Despite the negro vote on the 
measure, despite the fact that its passage was considered a 
foregoLie conclusion, and despite the surprise on the part of 
most of the voters at finding that this inconsistency existed 
in the Oregon constitution, a negative vote was registered by 
a small majority, and the negro remains deprived of voting 
rights by the state constitution, although he still votes un- 
molested as before. 

The outcome of the vote on this measure occasioned con- 
siderable comment, because of the uselessness of the negative 
vote, and the difficulty in interpreting the state of mind which 
lay behind such a failure to see the issue clearly. The gen- 
erally accepted explanation was, however, that the voter had 
been confused as to whether he was voting on his convictions 
that the negro should or should not be deprived of the vote, 
or whether he was voting on a measure repealing the restric- 
tion against him. It could readily be possible that t voter 
would vote “No“ meaning, ‘U do not believe in restrictions 
against negroes/' whereas his '' No " would really register 
against the removal of the restriction. The general surprise 
of the voting public upon the outcome indicated clearly that it 

^From the Psychological Laboratory of Rcccl College, Portland, 
Oregon, 
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represented no body of opinion, and that it was probably 
largely accidental. 

Another measure on the same ballot was the “Anti- Com- 
pulsory Vaccination'* law. This was a hotly contested measure, 
in which the doctors and educated classes in general were 
ranged on one side against enthusiastic vaccination fighters on 
the other, backed by certain faith healing sects. The law was 
passed repealing the former compulsory vaccination law, but 
many of the voters protested afterwards that they had voted 
exactly opposite to their convictions. Their “Yes” meant to 
them, “Yes, I believe in compulsory vaccination” whereas it 
had registered, on the contrary, “ Yes ** to the repeal of the 
compulsion. 

Other examples might be cited in recent elections, such as 
the recent vote against Woman Suffrage in Ohio. An act 
of legislature, known as the Reynolds Act, had given the 
women the right to vote for presidential electors. A referen- 
duni brought the matter again before the voters. So indignant 
were many of the suffragists against the calling of a refer- 
endum, and so much was said against it, that there was con- 
fusion on the part of the voter, as to whether he was voting 
“No” against having a referendum, or “Yes” for the ap- 
proval of the Reynolds Act. The success of the referendum, 
and the failure of the act were laid by many to this confusion 
of the issue. 

Such being the state of affairs in various elections, it was 
decided to test the matter in tlie psychology laboratory. 

As a preliminary, 16 propositions were taken, and expressed 
in 6 different ways; simple affirinative, simple negative (with 
a word like prohibit), simple negative (with the word not), 
double negative (with words not prohibit), double negative 
(with prohibit prohibit), and double negative (with not not). 
These various fqrms were supposed to cover the ways that 
negatives, in either an open or disguised form, are made use 
of on ballots. Thus a measure that “ minors shall not be 
allowed to smoke,** that “minors shall be prohibited from 
smoking” are both single negatives; that “minors shall not 
be prohibited from smoking,” that “it is prohibited to pro- 
hibit minors from smoking ” and that “ minors shall not be 
forced not to smoke ** are all substantially double negatives. 
Ninety-six such propositions were tried- upon 4 members of 
an experimental class. The measures were read, and the 
length of the interval between the time the experimenter fin- 
ished reading and the moment the subject registered his vote 
was recorded, The subjects were given the list twice, and an 
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average of the time intervals was taken. The latter were as 
follows; 

1. Simple affirmative, 1.7 sec. 

2. Single negative (prohibit, etc,), 3.0 sec. 

3. Single negative (not), 3,7 sec. 

4. Double negative (not prohibit), 6.4 scc. 

5. Double negative (prohibit prohibit), 8.23 sec. 

6. Double negative (not not), 8.25 sec. 

This result was merely an indication of the increase in 
difficulty in passing a judgment. ^ We wished however to get 
votes based upon convictions, in which the ballots would 
be cast as nearly as possible as they are in reality, and in. 
which we could merisure the variation in the vote due to the 
introduction of negatives in the statement. 

We therefore prepared two printed ballots upon which were 
ten measures of general interest to the voters of Portland. 
On the first ballot the ten measures were worded affinna' 
tively and set up in the form of an ordinary ballot. On the 
second ballot the Same ten nieasuies were so worded as to 
contain negatives in varying numbers. Every effort was made 
to approximate as nearly as possible actual voting conditions.. 
The subjects to be tested were given the first ballot, and 
required to vote according to their convictions on each of the 
ten measures. At a later time they were given the second 
ballot, and asked to vote according to their convictions again, 
emphasizing the fact that they were to express the same atti- 
tude toward the measure in both cases. If they had changed 
their minds on the way they wished to vote, they were asked 
to 'indicate this in the margin, but the marked ballot was to 
indicate an identical point of view as regards the measure in 
question. . Nothing was said about the presence of negatives 
or the purpose of the experiment, but the subjects were merely 
asked to sign their names to the two ballots. The method per- 
mitted group experimentation, and the ballots were submitted 
to seven classes. This included two college classes, three 
business college classes, one class of Y. M, C. A. students, and 
one class of high school students. Because of the necessity 
of having exactly the same groups give their time to the ex- 
periment on two different days, it was impossible to add to 
these the groups of business men and of day laborers which 
we had hoped to include. The groups included men and 
women (since Oregon women are voters) and the voters 
ranged from 18 to 27 years of age. 
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Simple Affirmative Statement 

Name Date 

Instbi/ctioi^s : PJease write your name aiu\ date on the appropnate 
blanks above. Vote your emwiclions on ihc following measures, regard- 
less of whether you think they arc now laws or not. Please vote 
without consultation with others. 

Mark X ufler the word Ves or Na> according to your convictfons, 
at the left hand side of the page and under each measure. 

1. CoMi’ULsoiiY Mjlitauy Tuaininc:. PunrosE, — To t)rovicJe for 
diree years of compulsory military trainuig far every able-bodied 
citizen (male) of the United States, hclwccn the ages of 21 and 27 
years. Vote Yes or No. 

Yes 

No 

2. Direct E^^:cT^0N op Puksuhcnt. Puri'OSE. — An amendment to llie 
Constitution of the U. S. providing for the election of President and 
Vice-Prc.sidcnt by direct vote of the people. Vote Yea or No. 

Yes 

No 

3. EijUAL SuFi'iiAnic A^^iENDMtNT. PuRuosE, — All amendment to the 
(Zoiistilution of the United States providing for the extension of the 
right of political suffrage to women on the same terms as now en- 
joyed by men. Vote Yes or No. 



4. Amendment to Contuoe Manufacture and Sale of Alcoholic 
LiQuons. PuRi'OSF.. — An amendmeiit to the Constitution of the State 
of Oregon providing for the regulated iTiainifacture and sale of four 
per cent alcoholic liquors. Vote Yes or No. 

Yes 

No 

5. Universal Eight Hour Working Day. Purpose. — To provide 
for an eight hour working day for both ineii and women in all in- 
dustries in Oregon. Vote Yes or No. 

Yes 

No 

6. Four Cent Fare. Purpose. — A municipal ordinance initiated 
by the people of the city of Portland, providing that all common 
carriers doing business in the said city of Portland shall be required 
lo provide four cent service for transportation from one section of the 
city to another. Vote Yes or Nb. 

Yes ^.... 

No 

7. Capital Punishment, Purpose. — To provide for the re-estab- 
lishment of the death penalty in the 'State of Oregon as a punishment 
for the Clinic of murder in the first degree. Vote Yes or No. 

Yes 

No 
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8 . Sailing Privileges. Purpose— An apt permitting American citi- 
zens to sail only on ships flying the American flag. Vote Yes or No, 

Yes 

No 

g. Ship Armament, Purpose. — To authorize the arming of Ameri- 
can ships engaged in foreign trade. Vote Yes or No. 

Yes 

No 

10. Municipal Electric Pla^nTv Pub^ose.— A bill referred to the 
people of Portland by the Commissioners of said city, providing for 
the purchase or construction of a inunicipal light and power plant and 
refusing all further franchises to private companies. Vote Yes or No. 

Yes 

No 


COMPLEK NEGA.TIVE STATEMENT 

Name * Date ^ , 

Instructions,— F ill out blanks above. 

Vote your convictions as voted before. If you desire to change your 
vote as cast before, please indicate such change by crossing out the 
number at the beginning of the measure so changed. Thus, 

I, Anti-Compulsory Military Training. Purpose. — To provide 
that an able-bodied male citizen of the United States over the age of 
27 years, shall not be prohibited from enjoying the rights and privi- 
leges of citizenship who shall not have had three years of military 
training. Vote Yes or No. 

Yes 

No 


2. Direct Election of President. Purpose. — An amendment to the 
Constitution of the United States abolishing the provision of the 
Constitution prohibiting the President and Vice-President from being 
elected by direct vote of the people. Vote Yes or No. 

Yes 

No 


3. Equal Suffrage Amendment. Purpose. — ^An ajnendment to the 
Constitution of the United States providing that all the rights of poli- 
tical suffrage now enjoyed by men, shall not he prohibited to women. 
Vote Yes or No- 

Yes 

No 


4, Amendment for Controlled Manufacture and Sale or Alco- 
holic Liquors. Purpose. — To amend that section of the Constitution 
of the State of Oregon, prohibiting the manufacture and sale of alco- 
holic liquors, by prohibiting the State of Oregon from prohibiting the 
manufacture and sale of four per cent malt lictuors. Vote Yes or No. 

Yes 

No 
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5. Universal Eight Hour Day. Purfose.— To abolish the law 
abolishing the law prohibiting an employer from employing labor in 
the Slate of Oregon for more than eight hours per day. Vote Yes or 
No. 

Yes 

No 

6. Four Cent Fare. Purpose. — A municipal ordinance initiated by 
the people of the city of Portland, to abolish the ordinance of the city 
of Portland prohibiting the Commissioners of the city from requiring 
all common carriers doing business in the city to charge a four cent 
fare. Vote Yes or No. 

Yes 

No 

7. Capital Punishment. Purpose, — An act to abolish that section 
of the Constitution of the State of Oregon abolishing the death penalty 
as a punishment for murder in the first degree. Vote Yes or No. 

Yes 

No 

8. Sailing Privileges. Purpose, — An act to prohibit Congress 
from ' prohibiting the President from requiring American citizens 
sailing for foreign countries to take passage on ships flying the Ameri- 
can flag. Vote Yes or No. 

Yes. 

No 

Q. Ship Armament. Purpose. — ^An act repealing the law abolishing 
that enactment of Congress which prohibits the arming of ships en- 
gaged in foreign trade, Vote Yes or No. 

Yes. 

No 


10. Municipal Electric Plant. Purpose. — A Bill referred to the 
people of the city of Portland by the Commissioners of said city, pro- 
viding for the purchase or construction of a municipal light and power 
plant, and repealing the law prohibiting the Commissioners from refus- 
ing franchises to private companies, Vote Yes or No. 

Yes 

No 

The table shows the number in each group experimented 
on; the percentage of confusion (by which we mean that the 
vote on the second ballot contradicts the vote on the first) 
on each of the ten phrasings for each group and Ihe average 
percentage for each group as well as for each measure from 
all groups. 

The table indicates that on no measure was the percentage 
of confusion in the second vote less than 12, and the lowest 
average obtained from any group was 28. Too much impor- 
tance should not be attached to the variation in confusion in 
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TABLE 

Percentage of conCusvon by gin\ips Average pcrcent- 
011 each measure age in each group 

^~2 3 4 5 6 7 8 10 


College students 

(fid subjects).. . . 30 17 12 18 51 34 17 33 42 30 
High School stu- 
dents (22 sub- 

jects) 31 36 13 59 45 45 13 50 31 31 

Preparatory stu- 
dents (2 1 sub- 
jects) Y.M.C, A. 23 28 47 -12 57 57 38 47 47 28 
Besiness Coll ege 
students (107 

subjects) 46 54 36 d5 63 57 42 54 34 45 

Average percentage 

all gi’oiips 35 37 28 36 56 4B 30 47 37 36 


28 


35 


41 


47 


the difterent groups of subjects, because of the siuallncss oE 
the groups, aud neither can we attach too much to the ranking 
of tile different measures, since the range of percentages is 
so large that another set of samples would doubtless show 
wide fluctuation. The main value of the investigation, in 
onr judgment, is the evidence that varied groups of voters arc 
confused by the negative statements of a nicasiirc. Our coiv 
elusion is of course based on the assumption that all coii' 
fusion was caused by the presence of negatives on the second 
ballot, and that the voters vemembeved theh* vote on the first 
bailoh Since the measures on the first ballot were stated as 
simply as possible, and the experimenter made every possible 
effort both by answering questions and making suggestions, 
to make the meaning of all the measures clear, we feel that 
this assumption is Justified. 

The obvious recommendation, after such an experiment is, 
that the clauses on a ballot, stating the purpose of a measure, 
should be stated affirmatively. To the argument that a nega- 
tive statement confuses both sides equally, and therefore its 
influence is negligible, we would answer, that this reduces 
the vote to a chance rather than an intelligent vote, and further- 
more, it' gives an advantage to the NO vote, because of the 
well recognized tendency to vote No when in any doubt 
about the measure. 

Ill closing, I will illustrate this recommendation by an ex- 
ample. In 1914 a vote was cast in Oregon on the EigdiL Hour 
Law for Women. Since' the object was to prohibit the em- 
ployment of women for more than eight hours, it would have 
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been easy to so word the ballot, This might have aroused 
ill the voter an antagonism against a more than eight hour day, 
and the protest might have expressed itself in a No vote, which 
would however have registered against the voter’s convictions, 
since to prohibit the employment of women more than eight 
hours, demanded a Yes vote. Many votes on the proliibition 
measure have been so confused. 

The purpose as stated however was "To amend sections — 
and — of Lord’s Oregon Laws, so as to limit the hours of labor 
for female workers, etc," In this way, the affirmative idea 
was emphasized, instead of the negative idea of prohibiting 
something, and the conviction YES, for the measure meant 
an affirnlative vote, and vice-versa. By this means, we believe, 
the actual convictions of the voting, population were registered 
at the polls, 



A DRAWING COMPLETION TEST 


liy Rudqi,f Pintmer aiuJ Herbert A, Toops, Oil jo Slate University, 


The completion test has long been a favorite test of intelli- 
gence, and it has proved itself of great vakie. The iinder^ 
lying idea of any cornpletion test is that the subject shall 
supply some part which lias been omitted and which is essen- 
tial to the whole. Ebbinghaiis seems to have been the first 
to have made use of the completion test idea as applied to 
language and since his time the language completion test has 
developed considerably and has proved to be one of our 
most valuable tests. The most notable extension of the lan- 
guage completion test is the series of completion test language 
scales devised by Trabue> Bmet seems to have !>ccn the first 
to have used the completion test idea as applied to [)icliii-es, 
using it in the test of '"Missing Parts” in the Biuct-Siinoii 
Scale, Evidently this test proved a useful one, because it has 
been retained in all the revisions and modifications of the 
Binet Scale, The picture completion test converted into a 
performance test is found in Hcaly^s Picture Completion 
Test.^ Here the response of the subject is limited by the 
number of blocks provided with the lest, whereas in language 
completion tests the response of the subject is limited only by 
the extent of his vocabulary. 

The Test 

We have attempted to use the picture complctioii test idea 
for group testing. The response of the subject is in this case 
drawing the missing part of the picture, and it is for this 
reason that we have, called it a Drawing Completion Test. 

No language is required in performing the test. Fiirtlier- 
mOfe, language is unnecessary in giving the test, although it 
will of course be used in giving the test to hearing English- 
speaking children. Because the language factor is eliminated 
in this test, it should prove very useful for foreign or deaf 
subjects, 

‘Trabtie, M. R. Completion Test Language Scales. Teachci's Cal’- 
lefje CoiUnbutions io Eiluccitiou, No. 77, igi6, iip* 

TTealy, W. and Feniald, G. M. Tests for Practical Mental Classi- 
fication. Psycholofficol Mojogrnphs, No. 5/I, ipn, and also* Pintner, 
R. and Anderson, M. M. — ^The PictLire Completion Test. Bdtic. 
Psych. Mo}\ogrnphs, No. 20, Warwick and York, 1917. 
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Figure 1 shows the test as originally planned. It consists 
of 25 pictures each of which lacks an essential part. We 
attempted as far as possible to have the pictures so constructed 
that an essential part should be missing, that is, a part without 
which the picture would not be complete. The missing part 
should not he something that might very well be in the picture, 
but does not form an essential part of it. For example. Pic- 
ture No. 17, is an example of what we consider a poor picture 
inasmuch as the picture is in itself complete, although there 
might very well be a knife added. The addition of the knife, 
however, is not essential to the unity of the whole. The pic- 
ture is a unit as it stands at present. Picture No. 17 is the 
poorest of our group; all the others conform to the principle 
laid down above. 

Presentation of llie Test 

The examiner, after distributing the test sheets and warn- 
ing the children not to open the sheets until he gave the signal, 
drew on the blackboard the face of a man similar to Picture 
No. 1, but putting in two eyes and omitting the mouth. He 
then called a child to the blackboard motioning or telling 
the child, according as he was a deaf or hearing child, to 
finish the picture. What is required is obvious at once to all 
children, with the exception of those who are very retarded. 
The signal to begin was then given and the children were 
allowed to work foi- eigJU minutes. From previous trials this 
time was found to be adequate for practically every child; it 
is long enough for the older children to study out every picture 
and for the youngest to attempt ail those within their ability. 

Method of Scoring 

A score of three points for each correct response was arbi- 
trarily decided upon. Partial credits of two and one points 
were gir^n for partially correct responses. Each deviation 
from the correct response was noted and recorded as it 
appeared. In this way a scoring guide was compiled; this 
is too lengthy to be printed here. In general it may be said 
that, when the missing part was inserted in the wrong place, 
a score of two was given ; and when something else “ that 
made sense was added to the picture but the missing part 
was omitted, a score of one was given. 

Results 

The children in two hearing schools and in one deaf school 
were tested. Table I gives die percentile scores by age for tlie 
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TABLE I. Percentile Norms iiv Age. 

Age 


Percentile 

5 

6 

7 

8 

9 

10 

U 

12 

la 

14 

15 

16 Aduit 

100 

U 

68 

69 

70 

74 

74 

74 

75 

75 

75 

75 

75 

7S 

90 

43 

56 

63 

67 

71 

72 

73 

74 

7.3 

73 

7.3 

74 

74 

HO 

2B 

52 

59 

64 

69 

70 

72 

72 

73 

72 

72 

73 

72 

70 

25 

46 

57 

62 

67 

GB 

69 

70 

71 

71 

71 

72 

71 

60 

23 

41 

54 

61 

65 

67 

68 

69 

70 

70 

70 

71 

70 

50 

18 

38 

62 

59 

64 

65 

67 

60 

69 

6ft 


69 

69 

40 

IG 

31 

50 

55 

63 

63 

65 

67 

68 

67 

67 

69 

68 

30 

16 

32 

47 

52 

61 

62 

64 

65 

6G 

65 

66 

67 

67 

20 

6 

24 

43 

48 

57 

59 

61 

62 

G3 

63 

65 

67 

66 

10 

2 

17 

36 

42 

52 

55 

57 

60 

m 

58 

G2 

66 

63 

0 

0 

Q 

0 

2 

25 

ai 

36 

4B 

45 

39 

36 

62 

6Q 

No. oi Cases. 

15 

107 

124 

142 

184 

160 

136 

103 

U3 

113 

02 

28 

60 


hearing clii!clteii> It will be seen that the median (the SO 
percentile) increases rapidly from the lower to the higher 
ages. A distinct increase is present from age 5 to age 9, 
but from age 9 to age 12 the increase in score is only one 
OT two points per age, and from age 12 upwards there is 
no increase in score, It would seem, tliercfore, tliat the test 
is discriminative from age 5 up to age 9 or, at most, age 12, 
This is also borne out by an inspection of the percentiles; 
from age 5 to age 9 there is a distinct increase in score between 
any two ages at any percentile above age 9 the increase at 
any percentile is very slight and in some cases a decrease in 
score is noted. Obviovisly the test is too easy for children 
above age 10. It does not measure the differences in ability 
that probably really exist. In the last column of the table, 
the percentiles for 60 adults are given, 'Although these were 
University students, it will be noted that their scores are about 
the same as those of the 15 and 16-year-olds. 

Table II gives the median scores for the deaf children as 

TABLE n. Median Scores of Deaf and Hearing Children. 



B 

9 

10 

11 

Age 

12 

13 

14 

15 

16 

Degf 

.. 19 

40 

33 

38 

48 

51 

51 

59 

62 

Heaiiag 

.. 59 

64 

65 

67 

6B 

69 

6B 

69 

69 

No. of Deaf 

4 

13 

7 

15 

26 

24 

10 

16 

23 


compared with the hearing children. The great difference in 
ability which is shown is to be expected, judging from the 
results of other tests of deaf children. The median for the 
deaf does not increase steadily from age to age. The 13 
nine-y ear-olds are probably above the average ability of nine- 
year-old deaf children, because the median is higher than 
the medians of both the 10- and ITy ear-olds. The thirteen- 
and fourteen-year-olds have the same median scoi'e ; more 
cases should be tested at these ages in order to see whether 



TABLE III. Percentage Distribution of Cases Making Perfect Scores on Each Picture, by Ages. 
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13- and 14-year-old ability on this test is the same or not. It 
would appear that the test may be discriminative tor deaf 
children up to age 15 or 16. 

DifficuUy of the Pictures 

A-stndy of the number of children who arc able to insert 
the missing part in each picture will give us a rough order 
of difficulty for the twciityffive pictures. In this tabulation 
we have only taken into accoiinf the iniinbcr of cliildreii mak- 
ing a perfect score on each picture, that is, a score of three. 
No attention was paid to scores of two or one, and therefore 
our order of difficulty will not be accurate when partial scores 
arc taken into account; it is, however, accurate enough for 
our purposes. Table III gives the percentage of children at 
each age making a perfect score on eacli picture. The next 
to tlie last column of the table gives the percentages for all 
ages combined; and the last column, the rank in order of 
difficulty of the pictures as determined by these percentages. 
It will be noted that some pictures are passed by a large per- 
centage at all ages; others by a small percentage at all ages and 
others by an increasing percentage from the lower to the 
higher ages. Picture No, 8 is only passed by 18% of the 
total cases; this is the picture of the hoy with tlie Ijow. A 
correct response to this calls for a line from the ends of 
the bow back to the hnnd; this is the only response tliat 
receives full credit. The vast majority of children drew a 
straight line from one end of the bow to the other end^ which 
response only received a score of two. 

The percentage of children passing each picture gives us 
an order of difficulty for the ewenty-five pictures at each age. 
A correlation of the order of difficulty at each age with the 
order of difficulty for all the children combined will answer the 
question as to whether the order of difficulty at each age is 

roughly the same. The rank of each picture at each age as 

detenu iuecl by the percentage making a full score wns there- 
fore calculated, and the ranking at each age correlated with 
order of difficulty for all cases combined with the exception 
of ages S and 16 which were omitted because of the small 
number of cases at these two ages. The correlations calcu- 
lated according to the formula, 

^=1 ^ converted into r values are: 

n (n*-l) 

Age . 6 7 8 9 10 11 12 13 14 15 

r .96 .98 .99 .96 .96 .96 ,93 .94 .93 .90 



A DRAWING COMPLETION TEST l7l 

These correlations arc all so high as to justify the use of 
the ranJc obtained by the total number of cases for an ar- 
rangement of the pictures in order of difficulty. 

A Short Test 

An inspectioii of Table III shows that there are many 
pictures passed by about the same perceutage of casesj which 
means that sonic pictures have the same degree of difficulty. 
Pictures of the same degree of diCficulty serve merely to 
lengthen the test and do not give any added information as to 
the ability of the individuals tested. It would seem desirable, 
therefore, to throw away a certain number of pictures and 
make a shorter test, We have constructed a short test of 


ten pictures which 
of group tests. 

we are planning to 

use as one of a series 

Using the percentages in the "Total 

" column of Table III 

as our guide, we have chosen the following ten pictures for 
the short test : 

Per Cent of Total 

Picture Number 

Subject 

Making Perfect Scores 

2 

Man 

97 

10 

Pump 

90 

7 

Umbrella 

82 

16 

Smokei' 

76 

11 

House 

7t 

22 

Foot 

57 

14 

Violin 

50 

20 

Elephant 

40 

24 

Bicycle 

36 

8 

Bow and Arrow 

18 


The total percentage of individuals passing these pictures de- 
creases gradually from the first to the last indicating that 
the pictures ail differ in difficulty* 

These ten pictures, therefore, constitute our shorter Draw- 
ing Completion Test. Before re-scoring the papers to obtain 
norms for this shorter test, a simplification in the method of 
scoring was adopted. It was felt that a score of three points 
for each picture allowed the subjective judgment of the scorer 
too much scope. The new method of scoring allows scores of 
2, 1 or 0 and is as follows: — 

Drawing Completion Test; New Method of Scoring 

A score of 2 for the correct thing in the correct place, with 
no attention paid to beauty of drawing. 

A score of I if the correct thing is inserted but not in the 
right place. 
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A score of 0 if tl\e missing part has not been perceived, 
even although some other non-essential but appropriate part 
is added. 

The emphasis is upon the percef^tion of the {assent hi iitissing 
part; thus, in Picture No. 24, a line for a chain is considered 
fully as good as any elaborate drawing of links of the chain. 
A difference of opinion is only likely to arise with regard to 
the scores of 1 point. The following samples of what was 
allowed a score of 1 may serve as a guide : — 

Picture Nuniber. 

2. Leg very much out of proportion. Leg unduly curved. 

7. Handle visible through umbrella. Handle going to wrong 

place. Handle not grasped or unduly bent. 

8. String of bow straight, not quite at ends, curved back, 

outside the bow, curved like the l)ow, or half of string 
only. 

10. Handle not at proper place. 

1 1. Door in wrong place. 

14. Bow at tip of fingers and not grasped. Bow upright or 
down. 

16. Pij^e or cigar in mouth, balanced on huger tips, extending 
from mouth to hands. 

20. Two ears. 

22. Toe added at the wrong side. 

24. Line for chain not going over sprocket wheel, one line 
only for half of chain, line from sprocket wheel to 
front wheel. 

It is to be emphasized that no credit was given for the addi- 
tion of other things to a picture, even althougli they might be 
very appropriate, unless the subject added also the essential 
part that is missing, the credit being given for supplying the 
essential part. 

The total possible score for the ten pictures is 20. The 
median scores for each age are as follows: — 

Age 5 6 7 8 9 10 11 12 13 U 15 16 

Median Score 5 9 12 13 15 16 17 17 17 17 17.5 18 

As in the orlgliia] test we note again the failure of the test 
to discritninate between the abilities of the older children as 
Avas to be expected from the percentages passing at each age. 

The correlation between the long and short test will, of 
course, be high in spite of the slight difference in methods of 
scoring. We have not considered it necessary to calculate 
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correlatioJis for each age, contenting ourselves with choosing 
two ages^ one fairly low and one fairly high. At age 6 with 
107 eases, the correlation between the long and the short 
tests is .96, and at age 11 with 140 eases, .81. The coefficients 
for the other ages would undonlitedly l)e near these values. 

The rank in order of difficulty for the ten pictures accord^ 
ing to the new method of scoring differs somewhat from the 
rough ranking obtained under the old method when only maxi- 
mum scores were considered. We have calculated for each 
picture the total nuniher of credits made by all the children 
tested at each age, taking into accoiuil: hotfi full and half- 
credits. Tills gives ns a rank in order of difficulty for each 
picture at each age. These total scores and ranks for each age 
are too lengthy to give here. Taking the average of the rank- 
ings for each age (omitting ages 5 and 16) we have a new 
ranking for the ten pictures which can be compared with the 
rough ranking previously obtained. 

Picture No. 2 10 7 11 14 16 22 8 20 24 
Av. Rank.. 1.0 2.7 3.0 3.5 4.9 5.7 7,2 8.4 8.7 9.7 
New Rank.. 12 3 456789 10 

OldRank.,, 4235746 10 89 

The pictures of the shorter test should be arranged roughly 
in the new order of difficulty. Two or three juinutes is sug- 
gested as a time limit; the new test contains only two-fifths as 
many tests as formerly. That time should be taken such that 
all but the most backward subjects will have time to attempt 
all ten pictures, 

Conclusions 

The Drawing Completion Test has proved useful and suit- 
able for group testing purposes. It appeals strongly to all 
subjects. The kind of activity demanded is the same sort of 
thing as required by lajigtiage completion tests and, since 
these latter have been found to correlate highly with tests of 
general- intelligence, it may be presumed that the Drawing 
Completion Test will show a fair correlation. Because the use 
of the English language is not required in order to present the 
test or to take the test, it should be particularly useful in the 
testing of foreign subjects, deaf subjects and individuals whose 
language environment has been very much restricted. It 
would seem that the modified shorter form of the test is just as 
adequate as the original longer form. The shorter form would 
certainly be more desirable as one of a group of tests. The 
discriminative value of the test would seem to extend up to 
age eleven or twelve. 



COMMUNICATIONS REGARDING PLAN FOR THE 
TECHNICAL TRAINING OF CONSULTING 
PSYCHOLOGISTS 

In the preceding issue of this JournaU we submitted a 
tentative plan for the uniform training of consulting psy- 
chologists in the hope that it would arouse a wiclesi)reacl dis- 
cussion and ultimately lead to some definite results, Up to 
the present writing a number of communications have been 
received in response to this appeal, from which we quote either 
in full or in part. The same topic is also treated more 
extensively in an article by R, M, Ogden in the present issue 
(pp. 179 ff.), describing *The Training Course for Psycho- 
logical Examiners at Cornell UniversityT In this connection 
we should also call attention to a Note on the American Asso- 
ciation of Clinical Psychologists, by its Secretary Pro Tern., 
Mrs. Leta S. HolIingNYorth^ in the present issue of this Jour- 
KAL, p, 194, in. which the urgency of the problems of training 
consulting psychologists is forcibly demonstrated. It is hoped 
that the generous response received thus far will stimulate 
others to continue the discussion in subsequent issues, so tliat 
Yve may arrive at a fairly representative view of psychologists 
I'egarding the problems involved, upon which to base a definite 
plan of action. 

Professor Hollingworth of Barnard College writes : 

"There are so many things to do these days that I have 
not been able to get at the discussion of your plan for training 
applied psychologists earlier. I cannot discuss it even now as 
fully as I shoLild like, b,ut the following comments may serve 
the immediate purpose, 

"In the final chapter of Applied Psychology I have indi- 
cated that of the various ways in which institutional adjust- 
ment is to be made for more effective use of psychological 
attitude, content, and technique, the value of the adjustment 
will vary with its purpose. The most. essential thing needed 
now seems to be the safeguarding of applied psychology. For 
this purpose it seems wise that effort be made to give the worlc 
of the applied psychologist, in whatever field, a dignified and 
professional status. Consequently, in place of beginning the 

^L. R. Geissler, A Plan for the Technical Training of CoJisultiiig 
Psychologists. Journal of Applied Psychology ^ vol iqiS, pp, 77-83. 

174 



technical training of consulting psychologists 175 


standardiziltioii down in llic freshniaa college year, it would 
seem to me more useful to begin with those doing graduate 
work. At present the fact that one has a Ph.D. in psychology 
in no way testifies to his ability as a clinical, educational, indus- 
trial or vocational psyclioiogist. There are plenty of Ph.D/s 
in psychology who have nevtu’ seen a feeble-minded child at 
close range, never used an educational scale, never made a 
niotion-stiidy and do not know the meaning of 'labor turn 
over/ Why not begin by indicating, liy means of some special 
diploma or cerlificate the special field of application in which 
the candidate may have knowledge. Instead of a blanket 
term, such as 'consulting psychologist/ I should, at present, 
favor some more specific set of titles, such a.s 'diploma in 
clinical ps^^chology/ etc., no diplomas being conferred lower 
than the Ph.D. degree. To ]al)c] the college graduate and the 
average M.A. candidate with the title 'psychologist’ would 
for the pre.?cnt defeat the very ]uirpose of the movement, — 
it would simply flood the market with people looking for jobs, 
and who would in no way contribute to the technical status of 
psychology. As time goes on it might be possible to confer 
the cliplojna of 'assistant/ — as 'assistant in clinical psy- 
chology,’ etc., on A'l.A. candidates, — or it might do no harm 
to do that from tlie beginning. 

"All of the preceding Is on Ibe assumption that for a great 
many years the status of the api)lied psychologist is to be 
similar to that of the chemist, paLliologist, etc., in the modern 
factory and hosj)ilal, — the status of an expert in his own field. 
And before be can attain to tlii.s status he should already be 
an expert. But I take it that the time will come when instead 
of this aiTangemcnt the p.sychologist may develop into the 
psychotcchiiiciaii, a sort of human engineer who is not neces- 
sarily limited in Iiis work to the problems of one industry, 
hospital, or institution. When this time is reached some such 
special plan for training as you outline will be much needed, 
and I see no reason why the university departments should not 
be so organized as (d i)rovidc this tecliiiical training, even 
though their JiTain work must continue to be scientific rather 
thaji technical. Cheniistry deparUncJiLs liave been efl‘ectualJy 
organized so as to train Ihg chemical engineer as well as the* 
jesearcli clieniist mid Ihe phiJosophica] chemist. But I think 
that a liroadcr and longer training is needed l)y the technical 
psycho log i.st than by the lechiiical chemist, so that although 
it may be appro])riate to graduate the senior from college or 
engineering school with llie Lille of 'chemist,’ T should not 
favor similarly de.signaling other seniors as ' psychologists.' 
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Yout' own plan for the course of study to be undertaken by 
the prospective technical psychologist seems to be well cal- 
culated to prepare the student for genvnne technical and pro- 
fessional work in his graduate years. But I should not favor 
the granting of special diplomas until the work of those years 
has been completed. 

"I am very glad that you are bringing the matter up for dis- 
cussion in the Journal of Applied Psychology, and I hope 
that you find the interest sufficient to conduct a prolonged 
symposium from all the various points of view. The Asso- 
ciation of Clinical Psychologists, which was originated at 
Christmas is at work on this problem in their own held, in 
which the matter is at present very urgent, and I hope that 
some of their active members may contribute to the symposium. 
My own ideas on the matter are at present rather tentatively 
expressed, and the symposium instig:ated by your own well 
conceived plan should do much to clarify them.*' 

Dr. E. I. Keller, Consulting Psychologist, New York, writes : 

I have read your article on * Training for Consulting 
Psychologists * with intense interest. The time is indeed ripe 
to prepare students for the work that is opening up for them 
in this department. As you suggest, the college courses should 
be chosen with care by those intending to elect such a pro- 
fession. Off-hand I have two suggestions to make, first, as 
it takes a certain type, generally a mature mind, to wisli to 
follow such a course, I think that most of the professional 
training as such should be taken after the B.A. degree is taken. 
Secondly, as a consulting psychologist needs much experience 
with individuals in the clinics, laboratories, or in business, 
the last^ degree should be preceded by years of experience in 
clinics in co-operatLon with pediatrists and neurologists, in 
business in co-operation with heads of employment bureaus, 
etc., and in analyzing the various occupations so as to choose 
aright the standardized tests for examinations of employees.” 

In a subsequent letter ^Miss Keller asks to add a third 
requisite. She wishes to “‘stress biology and anthropology, so 
as to force in consulting psychologists a genetic or biological 
point of view. This added to the mathematical training will 
help broaden and deepen their vision^ and save them from 
being too exact and mathematical when the higher processes 
are to be considered.*^ 

Professor Scott, at present chairman of the Committee on 
Classification of Personnel in the Army, writes : 

“ The program which you have outlined is certainly most 
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excellent. The only suggestion I would make is that there 
might be some possibility of getting in more practice work to 
give life to the theoretical work; for instancCj if the instructor 
is giving a course on psychology of advertising, he should 
attempt to serve as counsellor for one or more firms, and bring 
before the class from day to day the problems that actually 
arise in connection with that work. If the course were con- 
nected with mental hygiene the same practice should be em- 
ployed. This kind of work should not be postponed to the 
days of strenuous work, but should come in from the very 
beginning,” 

Dr. A, H. Sutherland, School Psychologist of Los Angeles, 
writes in a preliminary way and promises a companion article 
for a later issue. He says in part: 

" I like your article recommending a training course leading 
to three different degrees in Applied Psychology. I believe 
that there will be some difference of opinion regarding the 
items in the course, and the titles which you suggest seem 
to me to be too much alike, and perhaps of too fine a dis- 
tinction to be practical. . . . Have you considered 

modeling the training after that of the certified public account- 
ant? You of course have not overlooked the fact that in 
order to prevent others from using the name Applied Psy- 
chologist, it would be necessary to have legislation in each 
state, and a license issued.” 

Professor Strong of George Peabody College for Teachers 
and at present a member of the Committee on Classification 
of Personnel in the Army writes: 

”I have just found time to read over your Plan for the 
Technical Training of Consulting Psychologists. I think it 
is very desirable to publish such an article at this time, but 
I am not at all sure that I agree with some of the details 
in the article. For example, the specific courses which you 
outline for the undergraduate to take are not altogether to my 
liking. I would much rather have them take considerable 
biology than some of the other things you mention. 

** I think it is almost hopeless to talk about ^ assistant con- 
sulting psychologists,' meaning thereby a man who has re- 
ceived his bachelor's degree. I do not believe I have ever 
seen a graduate of a college who knew enough of psychology 
to give any great practical value to any one. Why not 
deliberately say the assistant consulting psychologist shall 
be one who has had a five years' course ? This would be in 
line with the best practices in the engineering colleges of the 
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country and would be more nearly line with the procedure 
in medical and law schools, With a five year course we could 
supply the men with such trainiu(^ as would eiaable them to 
accomplish something worth while." 

Professor Thorndike of Columbia University writes ; 

"I regret that the press of .other duties prevents me from 
giving adequate consideration to the [)r()[)osals concerning 
formal recognition of applied psychology or mental engineer- 
ing, the provision of suitable degrees or diplomas, and arrange- 
ments for providing industry, business, social work and 
education, with reliable experts and assistants for this work, 

"In general I have uuich interest in improving university 
preparation for this work but relatively little interest in 
erecting formal distinctions between the charlatan and the 
scientific worker. That matter will, it is to be expected, largely 
take care of itself If an adequate supply of men and women 
competent at human engineering is available. The two main 
problems seem to be to enlist the interest of competent young 
men and women in this work and to decide how much of 
their university training shall be given to applied psychology 
itself and how much to the general understanding of business 
or industry or medicine or social woilc. 

"I will not try to discuss the detailed program of the article 
except to note that our divisions between the Bachelor's 
degree, Master's degree and Doctor’s degree seem peculiarly 
unfortunate in this case. About two. years work in advance 
of tire Bachelor's degree by a competent peisoii who never- 
theless lacks the high degree of scholarly and research abil- 
ities required for the Doctor’s degree would seem to be about 
what should be expected for the standard diploma as psy- 
chologist. Engineering schools also very much need some 
degree to recognize two years work in advance of an ordinary 
engineering education. It seems, therefore, questionable 
whether we should submit to the traditional arrangement in 
this case." 



THE TRAINING COURSE FOR PSYCHOLOGICAL 
EXAMINERS AT CORNELL UNIVERSITY 


By R. M. Ogden 


A year ago few psychologists would have been sanguine 
enough to predict that their active participation in the service 
of war would be apt to meet with the welcom^^ and approval 
of military commanders. Under ordinary conditions, human in- 
ertia is too difficult to be overcome in a brief space of time. At a 
meetingof psychologists, held at Cambridge in April of last year, 
the question of applying psychological methods to problems 
of war was enthusiastically discussed, and tentative plans were 
formulated for carrying on such co-operative work as might 
be acceptable to the Government, Yet real as were the prob- 
lems in the psychological field, and keen as were the psychol- 
ogists to be doing their bit of service in their own professional 
realm, it was freely recognized that psychological technology 
was still in its infancy, and that among those who had devoted 
many years to psychology as a science, a conservative skepti- 
cism prevented a ready acceptance of all that the programs 
laid down by the applied psychologist seemed to embrace. 
Conservative psychologists were loath to enter the field of 
vocational guidance and individual analysis which many char^ 
latans and * character experts ' had already more or less pre- 
empted, and preferred to bide their time until the foundations 
and methods of applied psychology had been more carefully 
tried out and perfected. 

Then came the war, and with it the urgent need of grading 
and classifying thousands of men gathered from all parts of 
the country,' and from all walks of life. Obviously, the job 
must be done, and better by far that it should be undertaken 
by men trained in the principles of scientific psychology, than 
by those who trusted only to intuition and haphazard guessing. 

As is well known, the efforts of the psychologists who 
entered this service, and planned its methods and procedures, 
have been crowned with a large measure of success. Without 
undertaking to accomplish more tlian the present status of 
a scientific examination of mind by the approved tests of 
intelligence would warrant, they have demonstrated the value 
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of these methods, and the economy o£ such means in the selec- 
tion and classification of recruits to the National Service. 
Realizing that a successful fruition to the plans of the Psy- 
chology Committee of the National Research Council would 
mean a heavy draft upon the body of trained psychologists 
competent to undertake this work in the field, and that there 
would be urgent need of newly trained men, both to supplc- 
mejit in the field and in the laboratories at hovne, the Depart- 
ments of Psychology and Education at Cornell University 
co-operated in providing an intensive training course for 
prospective psychological examiners. 

With the approval of the chairman of the National Psy- 
chology Committee, this course was planned to emphasize the 
broad principles of experimental psychology and to afford 
training in the theory and practice of mental testing. Tlie 
courses that constitute the frame-work of this training are 
courses which have long been standardized in the two Dc])art- 
incnts in which they fall. The first is a three-hour course in 
Elementary Psychology that surveys the field and emphasizes 
the content of the subject and the general .methodology of a 
scientific approach. This course has hitherto Uirnished the 
prerequisite for all advanced courses in both psychology and 
education, No student was admitted to the training course 
unless he had completed this course, or was registered for it. 
The second was a laboratory course in Experimental Psy- 
chology of three two -hour periods. The st tide Jits j)erform 
a series of psychological experiments so planned us to give 
a general understanding of the problems and methods 
of investigation which a psychologist must have at his 
command. The third, a three-hour course in Educational 
Psychology, deals with the functional aspects of psychology; 
mental dispositions, traits of character, and general and special 
educability. Since the interests of applied psych oiogy^ and 
in particular the probienis of sorting and classifying recruits, 
are all, broadly speaking, educational in their nature, this in- 
troductory course in the Department of Education was adapted 
to furnish an understanding of the constitutional equipment 
and the individual variations of human beings. 

The culminating course of the schedule is the one in Men- 
tal Testing. Like the one in Experimental Psychology, 
this is a laboratory course, and is given in two periods of 
three hours each. In it the theory and practice of mental and 
physical measurements are studied, with special reference to 
the application of adult scales. The participants undertake 
both the administration of the tests and the valuation of 
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results. The theory of correlations, and the mathematical 
and statistical methods of handling data are emphasized. Al- 
though our clinical facilities at Cornell are somewhatTimited, 
ample opportunity is afforded for practice in testing both 
individuals and groups of persons. The members of the 
course devise applications of individual and group tests, and 
then administer them to individuals and to classes of students 
in other courses of the two departments. 

The scheme, in brief, is to provide an opportunity for 
properly qualified students to undertake intensive study along 
the lines mentioned, by permitting them to pursue simul- 
taneously a number of cognate courses which under ordinary 
cooditions must be taken seriatim. No student is allowed to 
register for Mental Testing who has not taken, or is not 
taking, the three other courses normally prerequisite to it. 
Students who have already completed their prerequisites are 
advised to enroll for advanced work in psychology and mental 
testing, and likewise for certain relevant courses, such as the 
mathematics of probabilities and statistics. 

The results of the first term’s work were very encouraging. 
Seven male students completed the course and were recom- 
mended for Induction ” into the National Service. All were 
senior or junior students in the College of Arts and Sciences. 
Some were registered for the draft, while others were under 
age. One, who completed his university course and received 
his degree at the end of the first term, was immediately in- 
ducted into the service. Others have been informed that they 
will be called in subsequent contingents to the psychological 
training camp at Camp Greeiileaf. Ten men are enrolled in 
the course this term, and there are others engaged in advanced 
work. The course will be repeated during the summer session 
of the university, and has been announced for continuance 
next year. 

Although the demands of the psychological examining 
corps arc limited to the numbers required at the various train- 
ing camps, there are other needs of the National Service which 
psychologists will be called upon to supply. The chief of these 
is perhaps in the field of re-educatioh for the crippled and 
jnen tally shocked soldiers who return from the front as wards 
of the Nation, In England, and in other countries, work of 
this sort has been undertaken on a large scale. In it medical 
men, psychologists and educators, especially vocational experts, 
are co-opci‘citing. The organization of such a service has been 
authorized and is under way in this country, and psychologists, 
both men and women, are being asked to fit themselves for 
6 
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this important task. Here, then, is another reason for eiicoiii- 
ag-lng properly qualified students to enter the profession of 
psychology. 

The demands of the National Service, though important 
and pressing, are of course uncertain as regards extent and 
duration. - But for other reasons it is felt that the encourage^ 
ment of intensive work in the field of psychology is peculiarly 
desirable at this time. As iKeviously mentioned, the draft of 
mature men, already trained in psychology, has been very 
heavy. In consequence, many of the laboratories throughout 
the country are so short-handed that they have been oWiged 
to curtail their programs, and even temporarily to suspend 
advanced work. Steps must be taken to prevent serious con- 
sequences from such a slackening of effort. Not only must 
the training of psychologists go on to supply the needs of 
Government Service, but the needs of the laboratories must be 
satisfied in order that both training and research may be con- 
tinuously fostered. 

There is also a special aspect of our work which cannot be 
neglected. Psychologists are demanded more and more in 
the educational, commercial and industrial fields. The suc- 
cessful venture of the psychologist in the ranks of the army 
will add measurably to his prestige in the pursuits of peace. 
Legislatures are already busily enacting laws which necessi- 
tate the mental examination of school children and wards of 
the state, and which imply subsequent segregation and sj^ecial 
training for the deficient and the delinquent. One state 
already requires that its psychological "examiners shall be 
members of the American Psychological Association, as an 
evidence of fitness for their work. Yet the membership of 
this association scarcely numbered three hundred before the. 
war. Likewise in businessj industry and agriculture, voca- 
tional experts are in demand. la the institutions for the 
feeble-minded, the insane, the blind, the deaf and dumb 
and the criminal group, psychologists are increasingly em- 
ployed to fill important posts. We cannot but anticipate a 
large growth in the number of men and womeji who will 
find a professional calling in this field. It would therefore 
be a great mistake to relax any effort in holding the university 
courses of psychology at the highest level of efficiency and 
thoroughness, despite the inroads made by the exigencies of 
the war. Requirements once made by institutional boards or 
by legislative enactment are not lightly to be set aside. If the 
body of trained psychologists is unable to furnish men and 
women adequately equipped for the work at hand, we shall 
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find other persons of inferior training and with unscientific 
methods ready to undertake in the name of psychology a 
work for wliich they are in no wise properly fitted. 

Therefore, in advocating and in planning an intensive train- 
ing course of psycliology as a temporary measure of expedi- 
ency, we at Cornell have had in mind, not alone the Govern- 
nient service, but also a demand wliicli bids fair to outlive the 
needs of war, and to bring to the psychologist an extra- 
academic status of great significance in the welfare of our 
common life. 

In conducting this work we have emphasized from the start 
a thorough training in the purely scientific aspects of psy- 
chology. It has been our conviction that a sound technology 
can be reared only upon foundations that are theoretically 
assured. It is not enough that one should know the technique 
of adjinnisfrering tests and computing results. To be compe- 
tent as an expert one must understand both the structure and 
tlie functional growth of mind, and be intelligently conversant 
with the broad principles of scientific observation. We have 
therefore insisted that no recommendation should be given to 
students who have not successfully pursued fundamental 
courses of psychology, both theoretical and experimental. It 
appears to us that a real danger lurks in the enthusiasm whicli 
may prompt applied psychologists* to advocate a brief training 
in tile administration of mental tests as being quite sufficienL- 
for most practical purposes. 

It has been gratifying to learn that the experience of tliose 
in charge of the field work in the Army vindicates the position 
we have taken. In this connection I may perhaps be privi- 
leged to quote from a letter of Major M. E. Haggerty of 
the National Psychology Committee. . .1 should 

say,'* he writes, ''that the most desirable thing for miiversities 
to do at this time is to lay emphasis on the fundamental 
courses, so that we shall have coming on a generation of 
men and women 'grounded in the fundamental subjects of psy- 
chology. Among these I should of course list general, experi- 
mental, abnormal, social and educational psychology. A man 
who is thoroughly grounded in these fundamental subjects, 
who has learned to attack his problems scientifically, and who 
has had some direct contact in dealing with hospital or edu- 
cational situations from the standpoint of psychology, will 
be very quickly trained in the specific uses of his knowledge 
which will be demanded in psychological service. A thor- 
oughly trained experimentalist with a clinical point of view 
will acquire in a very short time the technique of giving 
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tests, and this technique ,we can give him with much greater 
ease than we can give him the fundamental training.” Major 
R. M. Yerkes has also expressed himself in a similar manner. 

Indeed,- the experience of the men who are directing the 
field service of psychologists seems to be that a theoretically 
trained mind is able to carry over into the technical work 
habits and points of view conducive to accuracy, circumspec- 
tion and a general resourcefulness which are too often 
lacking in those whose training has been largely technological, 
and therefore superficial. To an instance of this sort my 
attention has been called recently by the conclusion reached 
by a faculty of engineering in regard to the work and attain- 
ments of their students^ In planning their courses so as to 
provide the greatest amount of information and technical 
skill within the time allotted to them, they have found that 
while achieving a smoothly running course into which stu- 
dents fit themselves with an efficiency that rivals the auto- 
matic assemblage of parts in a Ford automobile factory, they 
have ultimately succeeded in stifling the initiative of their 
men. It is the opinion of these instructors of engineering 
that their Sophomore students, whose work has been chiefly 
in the " pure ” sciences of math^atics, physics and chemistry, 
show more initiative in their work than do the Senior students 
who have progressed into the technical phases of the course. 
Eventually the student becomes a first-rate workman, capable 
in the use of tools and materials when explicit directions are 
given him. Eut he lacks resourcefulness in meeting new situa- 
tions. He lacks self-reliance, for he has never been placed 
upon his own responsibility, nor has he found either leisure 
or encourigement to develop and exploit his own ideas. 

In a field like engineering where materials and methods are 
so largely standardized, the result is not altogether bad. At 
least, such a school may be expected to turn out good work- 
men, well-informed and capable within the range of their 
special training. But at best the product is that of the trade 
school, which is not primarily concerned with the cultivation 
of scientific intelligence and leadership. How many individual 
talents rnay be blunted by such a process, it is difficult to, say; 
but lacking the true spirit of research, such training cannot 
be of the sort that comports itself well with the idea of a 
university. 

However desirable it might be to have a large number of 
Tuediocre though competent psychological technicians, who 
can follow directions,'^ the time has not yet come when we 
may regard any such tTaimng in the psychological field as 
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adequate. Psychology is still an experimental science in all 
its departments. To make a proper use of its data, to avoid 
errors that may have wide-spreading evil effects, psychological 
work must remain in the hands of persons broadly and ade- 
quately trained in its fundamental principles. 

But the implications of this distinction of pure and applied 
science are still more widely applicable. It would appear that 
we have here another argument favoring the ijitensive pursuit 
of science in the universities. To understand the principles 
of a science, to be able to think in terms of research, is to 
become an adaptable and a self-reliant type of person. What- 
ever one does later in life, it is such persons ‘who make good 
citizens; for they have come to think things through, and tO" 
rely upon principles which they accept with conviction, rather 
than from compulsion, or because the book so states.'^ A 
scientifically trained citizenry is more reliable in time of stress 
than one that is only technically trained, despite the greater 
amount of special knowledge which the latter may possess. 
It is perhaps because we of the universities have not sufficiently 
realized this fact that we have been so prone to allow our 
traditions to lapse as we make way for all sorts of courses 
in technological training without seeing to it that adequate 
foundations have been laid. At any rate the indictment that 
we train men and women without educating them is not lightly 
to be set aside. 

In the field of psychological technology we must be espe- 
cially alive to the danger of erecting an imposing superstruc- 
ture without first laying a secure foundation, for we should 
remember that we are applying our tests and measurements 
to human beings whose very careers are at stake. Unless 
we enter upon this task with open-mindedness, sound judg- 
ment and a resourceful methodology, we shall only make a 
mess of it. In attempting to meet the urgency of the extraor- 
dinary conditions thrust upon us by the war, we at Cornell 
feel the importance of advocating that in each and all its 
varied aspects, applied psychology should be closely tied to the 
fundamental principles of the science. So long as this is 
done we may confidently hope that the applications of psy- 
chology to the business of life will be held firmly in the grasp 
of those best fitted to make them. 
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Darwin 0. Mmory LfiiniiHi; Process. Warwick and 

York, 1917. P- 180. 

Tile author has suggested in the preface of his hook two dominant 
motives, first, to present the general experimental material upon mem- 
ory with special reference to this specific topic: "The Relation of 
Quickness of Learning to Retentivencss secondly, to discuss the 
memory process from an educational point oi view, trusting that the 
conclusions drawn from the experimental data may be of some practi- 
cal use to the teacher. 

The general scope of. the work Jiiay be shotvn by the chapter head- 
ings: Chapter I, On the Forms of Menial Activity; Chapter II, 
The Subdivisions of Memory in General ^vitli Special Reference to 
Their Relations to the Learning Process; Chapter III, The Relation 
of Length of Material to Time Taken for Learning and tlic Optiiiuiiii 
Distribution of Time; Chapter IV, Tlic Relation of Quickness of 
Learning to Rctentivcncss ; Chapter V, The Ediicntioiial V.'iliie of 
Psychological Research with Special Reference to Economy in Learn- 
ing and Mnemonic Systems. Chapters I and II arc largely devoted to 
the definition in the broader sense of the various aspects of the 
memory pmUem, This is not a mere compilation of the results of the 
work of different authors but the material is carefully analyzed and 
evaluated by the author with the statement of problems yet to be 
solved. Chapters 111 and IV, in the opinion of the reviewer, are by 
far the most valuable part of the book. In the first of these two 
chapters the author makes his greatest contribution. He gives the 
results of his own experiments covering a period of ten years and 
indicates and explains the various methods used by a series of eleven 
charts found in a pocket on the inside cover of the book. About 
all the other available experi menial work upon this topic is carefully 
examined and several inconsistencies pointed out. "The curve of 
forgetting which has developed froiii^ Ebhinglmiis* experiments upon 
nonsense syllables has given us what is sometimes known as Ebbing- 
bans Law." The results of the experiment were based upon his work 
with 24 nonsense syllables and covered hut three expcriiuciUs* Those 
for 36 nonsense syllables were based on only two experijnents. With 
Ehbinghaus there was a relative increase of repetitions with an in- 
crease in the mini her of syllables memorized, while with some of 
the more modern investigators, snch as Mcuitiann and V. A. C, Hen- 
nion, the results show that there is a relative decrease in the number 
of repetitions with an increase in the mmiber of syllables (p. 53 ). 
'The ‘Once Per Day Method* on the whole appeared the most econo- 
mical, but because of certain notable exceptions and tlic great amount 
of individual differences, Dr. Lyon coiicIluIcs that the problem in its 
final analysis be slated "not in what is the most economical method 
of learning but what is the most economical method for Mr. Smith 
or Mr. Brown and how can tliey find this method out." 

The Educational Value of Psychological Research with Special 
Reference to Economy in Learning and Mnemonic Systems is the 
title of Chapter V. This contribution iJcems to add little to the 
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value of the book. The author apparently believes that there is of 
necessity and always will be considerable difference between the 
problems and methods of work of the pure psychologist and of the 
applied psychologist* It may even seem that in a few cases he sets 
lip difikiilUes as we sometimes set up straw-men for the mere pleasure 
of knocking them down. It is of interest in this respect to note that 
experimental j)sychology is performings at present its best services in 
the fields of businessj education, medicine and other applied work. 
The book as a whole is a distinct contribution to experimental psy- 
chology and in addition furnishes one of the best compilations of the 
availabie material upon iiicmory. James M. O'GoaMAisr. 

W. S. Athearn. Religious Education and American Democracy, 
Boston and Chicago : The Pilgrim Press, 1917, p. 394. 

The author of this volume pleads for a democracy of religiously 
educated people. And ‘‘one thing is clear to those who arc closely 
in touch with the present tendencies, and that is that the United 
States will have a system of moral training for her people before 
ten years'" (p. 12), either in the form of ethics or in the form of 
religion proper, and the form will be determined by the "atlitiidc of 
the church people of this country during the next ten years." To com- 
plete our educational system we must build "a system of clnirch 
schools closely coordinated with the public schools" (p. 14), supported 
by the church and consisting of three parts: the school for all, the 
training school for tcacher5, and the supervision. "It is the task of 
the schools to make democracy safe for the world." 

Ill the chapter on Correlation of Church Schools and Public Schools 
the author discusses the three general methods proposed for the 
teaching of religion: r. Teaching religion in the public schools; 
2. Establishing parochial schools; and 3. Coordinating the two kinds 
of schools into a unified educational system. 

While the reading of passages from the Bible would not be seriously 
objected to in the public schools, many would maintain that that is 
not religious education, and to engage teachers to teach religion in 
the schools would be a serious undertaking. Secular education should 
be received jji .secular schools and religious education be taken care 
of otherwise. 

"Two things are clear (i) that the church must teach religion and 
(2) that it must do it oiitaidoi the public schools" (p. 19), and it must 
do it in such a way as "to preserve the unity of the educative process. 
Three methods have been proposed for achieving this result" (i) 
Church vacation schools. (2) Academic credit for religious instruction 
under church auspices. (3) Week day religious schools sharing the 
child’s time with the public schools. 

Church vacation schools began as early as 1866 in Boston and have 
now an association of 339 schools, 2,731 teachers, and 73,058 pupils, 
costing 79 cents per pupil for six weeks instruction (1915)' The 
American Institute of Religious Education has also held several schools 
during tlic past years, as have also other denominational bodies, with 
apparent success. 

The problem of academic credit for religious instniction has become 
a real one, since wc arc beginning to recognize that the public schools 
are not the only educational agencies in the community and since the 
public schools demand so much of the child's time and energy that 
there is not time for music, art, etc., outside the required curriculum. 
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Bloomington, IlHiiois, Higli School gives credit for work done in 
music outside the school (eight out of tliirLy-two required for gradua- 
tion). And iu "Webb City, two semester credits may be made 
outside of the school under private tcaclicrs" (p. 62). 

Clinirs for religious instruction have been privately maiiitaiiicd in 
connection ^vitb the State Universities of Iowa, Kansas, Missouri, 
Michigan, North Dakota, Illinois, at Greeley College, ct al. And credit 
has been given in high schools for religious instruction given outside 
the school. In North Dakota the state actually conducts an cxainina- 
tioii of students in Biblical subjects, the work being done outside the 
schools; in Colorado the slate establishes condition.^ and apjtrovcs of 
the work of an outside examining board; in Virginia the aljovc two 
plans are combined. In Birin in glia in, Ala., and in Oklalioiiia credit 
is given in the elementary grades for work done in church schools 
and Bible classes, The credit usually given varies from ouc-ha^f to 
o«t’. The weakness of the plans is that the credit and promoliou arc 
granted solely on examinations conducted mostly by a sccoiid person, 
not by the teacher, and marked by a third person. 

The standardization of Biblical cours-cs would go a long ways 
towards solving the problem, and it belongs rightly to the church 
college to make such a standardization; this the church college has 
failed to do. 

"No education is complete which ignores the religious element." 
But as the public school does not furnish this, and as the Sunday 
session of the church school is not adequate for the purpose, the 
church must have a share of the week days for religious instruction. 
Two [ilans have been developing for the soh'ing of this problem, i 
The Wenner plan, which provides that the schools close every Wednes- 
day afternoon, leaving the children free for ucUgious iiistructiouj and 
2. the Gary plan, which, on accoiiiil of the freedom that it allows the 
child, gives him an opportunity for religions instruction. TTiis in- 
struction takes place mostly in a church, where a teacher may ins tract 
various grades successively during the day. The Gary system has not 
been very favorably looked upon at Gary, imposed as it was from with- 
out, but it is introduced in several schools iu New York City. 

At Maleic 11, Mass., a new system has been started, which looks at 
the problem from the point of view of the community; it is in suc- 
cessful operation, 

III the chapter on Unification the author discusses the relative 
merit of several Sunday School organizations and comes to the con- 
clusion that "there is unnecessary duplication and great economic 
waste, . . .Some agencies must leave the field to those that can do 
the work better; other agencies must be united into more effective 
cooperation." 

In the colleges which do not teach religiaii the voluntary student 
associations have proved inadequate to the task of imparting religious 
education to the student. And "the only colleges that could legally 
give religion an adequate place iu the curriculum have failed to do 
so." “The heart of a church college should be its departments of 
Biblical History and Religious Education.” 

Ill the graduate schools "very few courses are offered in religious 
education ... I know of no graduate institution which i.s takijig U-s 
dcparliiicnt of religious education seriously." They "have been with- 
out prophetic vision." 

The book is an excellent review of the present condition of religious 



BOOK REVIEWS 


189 


education and of the attempts made to bring about a better state of 
aHairs. 'riic references to the literature of the subject arc really 
remarkable. Karl J. Kahlson. 

Horack Skchhkst, An Infrodnclion lo Siufhticaf iMcf/wds. The Mac- 
Millan Companyp New Yorkp 1917, p. 482. 

This is A Textbook for CoUegc Students, A Monnal for Statisti- 
cians and Business If.vceudves, as the sub-title reads, which is '"nou- 
matheiiiatical/' and in which ‘‘the illustrations, for tlie most part, 
arc drawn from economic and business hclds," Although “the methods 
discussed arc of gcMieivd application," the point of view from which 
they are discussed is frankly that of a student ol economics, and hi 
partlcularj of business organization and man age men t. Any student 
of statistics, however, will find in the volume n7uch useful in forma- 
tion and advice on such topics of general interest as the limitations 
of the statistical method, common sources of error in statistical 
arguments, averages as “summarizing expressions/' methods of pre- 
senting statistical results, etc. 

“'7' he order of treatment, " which “is the same as that followed in the 
planning and analysis of a statistical problem,” is indicated by the 
chapter headings: i. The meaning and application of Statistics and 
staiistiad methods, pp. J-iJ,’ 2 . Sources and collection of statistical 
data, pp. 14-5^; 3- Units of measurements in statistical sLiulies, pp. 

59'77; 4- Purpose of a statistical study of wages, units of measure- 
ments, sources of data, schedule forms, — illustrations of jnctliods, pp. 
78-115; 5. Classification, tabidar presentation, pp. 116-157; 6. Dia- 
grammatic presentation, pp. 158-192; 7. Graphic presentation, pp. 

193-233; 8. Averages as types, pp. 234-293; 9. The principle of index 
number making, pp. 294-331 ; 10. American price index numbers 
described and compared, pp. 332-376; 11. Description and sunimari- 

zalioii, dispersion and skewness, pp. 377-^24; 12. Comparison, corre- 
lation. The material is thoroughly organized, and the development of 
the subject is kept conslantly before the reader by tlie device of 
introducing each chapter with a brief statement showing the relation 
of the material in it to what has preceded, and by concluding each 
chapter with a summary of the contents. There are excellent indices 
of subjects and of proper names, Representative references to the 
general literature 0/ the subject arc given at the end of each diapter. 

The order of treatment involves, in the earlier chapters, notably in 
chapter 2, the presumption of an appreciation of statistical problems 
wJiich may be reasonable in the case of those who will use the book 
as a work of reference, but scarcely seems justifiable in the case of an 
undergraduate who is making his first foniial approach to the subject. 
A lack of accuracy of statement which characterizes the book 
elsewhere, is especially in evidence in the strictly matheniatical 
sections. For example, file di.scussion of 'hveights cliosen cit random” 
(pp, 242-246) leaves much to be desired, especially in the light of a 
statement in the summary on page 290. On page 384 we read the 
arithmetic mean is used, and signs are considered, the differences” 
(i.e,, deviations) “arc equal to zero,” where aggregate or algebraic 
sum of the differences is clearly meant. As a whole the book is 
notable for the emphasis upon those preliminary steps in any statisti- 
cal study which must precede a mathematical analysis of the data 
and the institution of any comparisons based thereon. 

C. E. i\lELVlLLli:. 
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J^)HN M. Breweh. The Vocatioml-Guidance MoTjcment, Its Pyobiems 
and Possibilities. TJie MacMillan Company, New York, 1918, 
p. 333- 

This timely volume is the best summary of the history, problems, 
diiTiculUes, and possibilities of tlie movciiicut toward vocational guid- 
ance that has come to hand. At the same time it is critical and cou- 
strnctive and mnniiests a wide kiiowlcclgc of the literature on tiic 
subject. 

The author'vS standpoint may be gathered from the following state- 
ment ill his Preface:. “If the movenicnl lor vocational guidance has 
so far proved but one thing, it is that the indefinite education for 
the vague thiag called ^complete living' or ‘physical, mental, and moral 
development' must give way to a wcll-considcred aiming at specific 
needs — needs such as those represented hy the iiidividuars right, duty, 
and desire to fulfill family ii'cliiLiouships, to vote iiiteUigemly, to 
maintain a good standard of living, and to cooperate in all phases of 
endeavor for human good. These specialized trainings arc by no 
means narrow; it is the indefinite education which has been narrow.” 
He defines vocational guidance ns “a systematic effort, based on knowl- 
edge of the occupations and on acfiuuiiitaiicc witli ami study of the 
individual, to inform, advise, or cooperate with him in choosing, 
preparing for, entering upon, or making progress in his occupation” 
(p. 228), and he refutes those who limit it to mere efforts of place- 
ment, or to the time of leaving school, or to merely practical or merely 
idealistic aims, or to restricting a child's ambitions, or to prescribing 
vocations on the basis of psychological classifications of children ijito 
types. He distinguishes it from educational guidance on the one hand 
and from vocational education and vocational training on the other 
hand, and thus clarifies many issues that have been confused or inis- 
iindcrstood. The history of the movement in the United States is 
traced in detail from the earliest cfforls by Frank Parsons until the 
present day; a few earlier efforts and work in other countries are 
treated perhaps too briefly. 

A most suggestive chapter shows how eclucational guidance can 
be utilized to a much greater extent than is done now, by means of 
the regular school curriculum, and how club and other activities as 
well as continuation and prcvocatioiial courses can be made more help- 
ful in this respect. The problems of vocational counseling by parents, 
teachers, professional counsellors, employ intent or placement bureaus 
and other agencies, their advantages and disadvantages, and the need 
of more cooperation between the school authorities and industrial 
and commercial associations, such as chambers of commerce or the 
like, arc sharply delineated. Of special interest to psychologists is 
the niithor’s disciissinn of '‘pseudo-guidance” in which he includes 
mainly the vocational efforts based on mental iests and psychological 
classifications of individuals and types of mind. He criticises the 
experimental work or claims of such investigators as Hoj ling worth, 
Lough. Puffer, Schneider, Scott, Woolley and others and holds that 
'‘the psychologist may help vocational counsel best hy aiding in the 
improvement of the school exam in a lions in the various subjects: the 
laboratory should be the schoolroom and the exercise the regular Avork 
of the class. And he may help civil service commissions and business 
cstablislimcnls in devising standardized Icsts based on I lie aclual work 
the employees aviII be called upon to do” (p. i6r), and adds llic follow- 
ing footnote: “Scott's 'Salesmanship Test' tests general cleverness, 
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but has little reiation^ to salesmanship* Seashore's tests for musical 
ability are profitable as showing what may be done in fields requiring 
a high order of specialized ability. The testing now going on in the 
army at public expense has yet to prove its value.” The reviewer is 
inclined to agree with many of these criticisms in so far as they are 
a warning against ovcrconrKlencc in mental tests, althouEh the author 
seems to have misapprehended the spirit in which they are undertaken 
by the very people whom he cites, while his implicit assumption that 
any given aspect of mental life or human conduct cannot be ineasurecl 
in terms of any otlicr aspect seems to be well supported by the logical 
concept of in c a su rein cut. 

The sixth chapter outlines the need for further investigations of 
such questions as "(t) Why do children leave school? (2) How do 
Ihey obtain work? (3) What kind of work do they do? (4) What 
arc the opportunities oflfcred_ by their work? (5) What proposals 
have been made to remedy existing evils?" (p. 179). A brief chapter 
on the problems of employment is followed by a detailed and most 
suggestive presentation of *‘n program for vocational guidance/’ wliich 
occupies practically the last fourth of the book. It offers a list of 64 
activities, divided into 9 groups, which sliould be opened to pupils 
between 12 to 16 years of age, including the regular course of study 
and tUlding among others such activities as janitor work, fire clcpart- 
niejit, sanitatjon committee, gardening, care of animals, dairying, 
painting and finishing, jewelry, bookbinding, printing, etc. One notable 
addition among these activities is the proposed life-career class, which 
is designed to begin as early as the fifth grade and to "aid the child 
to survey his opportunities, to decide on his career, and to prepare 
for his vocation” (p, 266). The children^ should be^taught early to 
utilize various sources of information, to ^gradually prepare a survey 
of the field of occupations, to visit and observe people at their work, 
to analyze certain vocations and to examine their own characteristics 
as measured by concrete requirements. This life-career class should 
continue also in the colleges. The chapter makes many other recom- 
inGiulations, especially for cooperation between the school and all such 
agencies as come in ((irect contact with the human aspects of industry, 
commerce, agriculture, legislation, and the like. The whole program 
is filially sinnmarized into eleven main recommendations, and the 
mOv'Jt appropriate immediate steps for inaugurating it are briefly stated. 
A bibliography of sixteen pages and an appendix containing problems 
and questions for class discussions on each chapter make the hook a 
valuable aid for purposes of self and class instruction, L. R. G. 

RuDOLr PiNTNEn and Margaret M. Anderson, The Picture Comple- 
tion Test. Educational Psychology Monographs No. 20. Warwick 
and York, Inc., Baltimore, 1917, p. loi. 

This monograph describes the method of standardizing Hcaly's 
Picture Completion Test (The Farjn-yard) on the basis of results 
from over fifteen hundred subjects varying in age from 5 years to 
adulthood. ITeal/s instructions were used and "an exact record kept 
of every move made by the examinee” as well as of the time required 
for completing the test. Each person was tested individually under 
most favorable conditions. The method of scoring, however, differed 
entirely from Hcaly’s, being based upon the actual frequency of each 
correct or incorrect move made by the subjects. Of the nine possible 
correct moves the one which was done by the fewest uuinbcr and 
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therefore considerpd the most diHicult of all was given the highest 
score, namely loo units, and the other correct moves received scores 
in inverse proportion to the percentage of recorded cases, the easiest 
being scored 52 units. The errors were rated proportionately lower, 
a score of i unit denotiuE that between 1.5 and 2,2 per cent, of tUe^ 
subjects made this incorrect move. All less frequent moves were dis- 
regarded, so that the final table represents only 61 out of 423 possible 
moves; and the highest or perfect score ainonnts to 6*^6 units. 

By comparing different age groups with each other and with the 
total group of subjects it was found that “the relative ease or didi- 
culty of the moves is pretty much the same for any age-group," and 
“that no particular injustice is done to any age by the method of 
scoring adopted" Accordiugly> the authors computed age- nor ms and 
percentile norms for each age which can he used for purposes of a 
year scale, a point scale, or a percentile scale. They also found that 
the test is of equal dilfacnlty for both sexes and that children from a 
good or medium social environment score somewhat higher than cliil- 
dren from a poor environment. Likewise the pupils who were accel- 
erated in their school work obtained higher scores than the retarded 
pupils. As compared with other ways of scoring the new niclhod enab- 
les one to make much huer differentiations and to obtain truer values. 
The time element seems to be of no diagnostic value, although the 
authors rccommciiided that Hcaly's five-ininutc lijnit be extended to tuji 
minutes. The more or less uniform increase in the median number of 
units scored from year to year makes the test appear of iniich signiti- 
cance and greatly enhances the value of the author’s work in standard- 
izing this important test. L. R. G. 

The following books and pamphlets have been received 

MAUnrcE Par melee. Crlmluology. The Mac mil Ian Company, New 
York, 1918. 

William A. White. The Priuciltlcs of Menta! Hygiene. The Mac- 
millan Company, New York, 1917. 

William Healy. Menial Conflicts and Misconduct. Little, Brown, 
and Company, Boston, 1917. 

Augusta F. Bronner. The Psychology of Special Abilities and Dis- 
abilities, Little, Brown and Company, Boston, ipry, 

Joseph Jastrow. Character and Temperomenf. D. Appleton and 
Company, New York, 1916. 

Arthur James Todd. Theories of Social Progress. The Macmillan 
Company, New York, 1918. 

Maximilian P. E. Groszmann, The E.vceptional Child. Cliarles 
Scribner’s Sons, New York, 1917. 

John Edgar Cooveb. Experiments in Psychical J^esearch. Lcland 
Stanford Junior University’ Publications, Psychical Research 
Moiioferaph No. 1, Stanford University, California, 1917. 

^Mention here does not preclude further comment. 
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Edward Safford Jones, The^ Iii/Iueiice of Age oni E^ejierkme oit 
Conelaims Concerned with Mental Tests. Educational Psychol- 
ogy Monograph No, 22, Warwick and York, Baltimore, 1917, 

Lewis M. Termam, Grace Lyman, George Ordahl, Louise Ellison 
jMHL, Neva Galdbeth, and Wjlford Taldert, The IStanfoyd Re- 
vision and EMensioii of the Binet-Smon Scale for Measuring 
Intelligence, Educational Psychology Monograph No, 18. War- 
wick and York, Baltimore, 1917, 

June E, Downey and Edwin D, Payson, UHide.vlraHiy and Uimr- 
Readkg. Reprinted from Journal of Experimental Psychology, 
vol, 2, No. 6, 1917, pp, 393-415, 

J. E, Wallace Wallin, Feeblemindedness and Delinquency. Re- 
printed from Mental Hygiene, vol, i, 1917, pp. 585-590, 

The Phenomena of Scattering in the Biiiel-Smon Scale. 

Reprinted from Psych. Clinic, vol. ii, No. 6, 1917, pp, 179-195, 

, Wide Range versus Harrow Range Binel-Smon Testing. 

Reprinted from The Journal of Delinquency, vol. 2, 1917, pp. 315- 
d30. 

The American Journal of School PJygiene, vol, 2, March, 1918. 

The Journal of Educational Psychology, vol 9, Dec, 1917, 

The Macmillan Company, Holes for the. Guidance of Authors, 1918. 



NOTES 


The American Association of Clinical Psychologists was □cganized 
at Pittsburgh, on December 28, 1917. The membership includes men 
and women holding the doctorate in psychology, who are engaged in 
the clinical practice of psychology in the United^ States. Tlie forty- 
five charter members are chiefly directors of clinics, of bureaus of 
child welfare, of institutional laboratories; in army service, as mental 
examiners of oflikcrs and recruits; or connected with courts, hospitals 
and schools. 

The obiects of the Association are to promote an esprit dc corps 
among psychologists who have entered the practical field, to provide 
media for the communication of ideas, to aid in establishing definite 
standards of professional fitness for the practice of psychology, and 
to encourage research in problems relating to mental hygiene and cor- 
rective education. 

DEPARTMENT OF PSYCHOLOGY IN THE LOS ANGELES 
PUBLIC SCHOOLS. 

Los Angeles, long recognized as a leader in cdiictatioiial affairs, has 
taken another step in the direction of better education. Under the 
leadership of Dr. Albert Shtels, formerly Director of the Bureau of 
Reference and_ Research in New York City Schools, there has been 
created a Division of Psychology at Los Angeles to undertake an 
intensive, and scientific study of the progress of types of children,— 
to be applied to the problems of oyer age, over-size pupils, the promo- 
tional system, the minimum essentials for school ^York, and provision 
of exceptional children both retarded and advanced. Dr. Artluir 
Howard Sutherland of Yale University was selected to organize this 
division and carry forward the researches in educational psychology. 

Perhaps the most obvioms type, from an administrative standpoint 
is the^ retarded child, and before any administrative action can be 
taken it is necessary to know about how many there arc in the school 
system. Therefore a survey was undertaken ia twcnty-foiu' elementary 
schools in which about i200_ pupils were tested individually by psycho- 
logical tests including the Binet (Goddard 191 1 Revision). With these 
records there were gathered also the health records, the school records, 
the attendance records, and some items regarding tlie playground and 
m^mual abilities. The results show that in ungraded rooms in Los An- 
geles, the percentage of children retarded mentally three years or 
more is 70.4%; that the percentage of mentally retarded three years 
or more among those children who were not promoted at the Feb- 
ruary examinations in igiy is 34,6%; that in the Parental Schools the 
percentage is 8i7o. If the schools selected are in any way typical 
this would seem to indicate that there arc in the school system in 
Los Angeles soinething over five thousand children whose lucutal 
age shows a retardation of three years or more. 

The next step in the administrative pi-oblem is to determine the 
individuals, their location and their mental level. Since it is impos- 
sible for one psychologist to spread himself among 90,000 school chil- 
dren, it became necessary at once to consider to what extent teachers 
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and principals can be used to contribute the necessary data, It was 
found that a considerable number of teachers have undertaken to 
attend special classes and are already using some of the tests of the 
Jaboratory- Many of them Jiave heretofore posed as psychological 
experts, after a short course at some one of the prominent training 
centers. It was therefore considered advisable to announce that these 
psychological tests are. on exactly the same basis with an exaiiiiiiation 
ill aritlimctic, reading, spelling or other school activities, and everyone 
should use tests regardless of training. It is hoped by this means to 
establish the point that the tests are no better than the person who 
uses them, and that if used by _ the teacher for her own information 
in teaching; that is, to guide her to methods of presentation and 
quality work expected that they will be an invaluable aid to intelligent 
instruction. At the same time, the point is emphasized that these by 
themselves will show no more regarding fceble-mindedness than do 
tests in arithmetic, reading, etc. 

Over one hundred teachers have enrolled in a special course in 
experimental psychology. In this course no tests arc being taught. 
The course as outlined is a training course in laboratory psychology, 
designed to lead the student to make simple psychological analyses, 
and interpret her own observations in psychological terms. 

At the same time the teachers arc gathering together in small groups 
to learn to do the BJnet Test and are sent out to test tfiildrcfi 

only, It is also announced hrmly and widely that the performance 
of the Billet does not constitute one a psychologist. 

Meanwhile plans are going forward to teach the better class of 
teachers to make “case studies" which siiall include five .steps. 

isC. Family History. 

2 iid. Economic and Social Environments, 

3rd. Pliysical Measurements. 

4 th. Mental and Psychological Measitrcnicnts which include school 
room tests both group and individual. 

5th. The Priiicipal's and Teacher’s estimates from sloyd, playground, 
etc. 

It is planned as soon as possible to carry out this organization and 
collect at a central office this fall data regarding each exceptional 
child. 

Meanwhile ten special rooms have been established in which to carry 
on teaching experiments on backward children. It is possible to 
select special teachers who have had some p.sychological training, 
and a certain measure of success has attended the experinmeiit. Some 
of the children diagnosed as feeble-minded have made progress in 
comprehension, others have not, and it is a question whether the 
expense necessary is warranted. 

The case study method is expected to discover also the gifted 
children, children who arc gifted in special subjccLs. also those retarded 
in special subjects, and those who show peculiar interests, abilities and 
dispositions. 

The value of the Division of Psychology at Los Angeles has already 
been recognized in connection with the Juvenile Court, the Probation 
Department, the Civil Service Commission, and the Employment 
Agencies, to say nothing of music teachers, and special schools of the 
vicinity. It is expected that another year will show wide spread co- 
operation among many interests to educate parents, and teachers to 
a much higher standard of demand upon the schools. 
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Professor John Wallace Bainl, Clark Uiiivcrsily, one of the edh 
tors of this Jifiiriinl, lias been apiiointed Vicc-Cliairiiian of the Psy- 
chology Committee of the National Research Counci!, His address is 
1015 Sixteenth Street, N.W., Wasliington, D. C. 


At its last annual meeting in Pitlsbnrgli, December 1917, the Ameri- 
can Psychological Association aiilhorizcd the appointment of a per- 
manent Committee on PtiblicaiioMs in Applied Psychology, The fol- 
lowing consiilnte this Committee: H, L, HoHingworth, James Bnrt 
Miner, Walter D, Scott, Edward K, Strong, Jr., and L R. Gcissler, 
the latter acting as Chairman. 

For the (luration of the war the Committee has decided to carry 
on its work in tlic following Way; It will examine the piildicalions 
in applied psychology or pretending to belong lo this liehl and publish 
the titles of such works in the yottnin/ 0/ fsyc/iclo{/y, and 

perhaps in one other psychological periodical, over the initials C, P, A. 
P. Any of tliesc ivorks that may be reviewed by mcmliers of die 
Committee at some later lime will be marked: '‘l>ro /cm. C. P. A. P," 
Such reviews will also be jinblislicrl in the Journal of Affliod Psy- 
chology over the same initials. Copies or at least complete titles oi 
publications suggcsied for c.xaiiiiii!ilion liy the Committee may be sent 
to the chairman, Dr. L, R, Gcissler, Clark University, Worcester, 
Mass. 


Dr, Guy Montrose Wliipplc has resigned bis position us Professor 
of Ediicalion at the University of Illinois lo accept a position at the 
Carnegie Institute oi Technology as Professor of Applied Psychology 
and Director of the Dnrean of Ediicational Rcscarclt. Pending the 
lelnni to the Insliiiite of Dr, Walter D, Scott, now serving at Wash- 
ington as Chairman of the Coiiimitlee on Clu.ssificulion of Personnel, 
the development of the new Bureau of Educational Research, which 
is aimed to invesligale those pedagogical problems IhaL arise in the 
work of the Institute and that olTcr hope of solution by experimental 
or statistical attack, will proceed slowly and Dr. Whipple will serve 
in Dr. Scott's stead ns Acting Director of the Bureau of Salesman- 
ship Research. 
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MENTAL TESTS OF A GROUP OF EMPLOYED MEN 
SHOWING CORRELATIONS WITH ESTIMATES 
FURNISHED BY’ EMPLOYER 

By Jesse Knowlton Flanders, Oakland, Cal. 

This study is a unit of a larger problem ini which the writer 
has interested himself. Tlie object of the larger problem is to 
discover possible ways in which intelligence tests may be of 
service both to schoolmen and employers for the better place- 
ment in vocations of those who are to do the worlcl^s work. 
The Stanford-Binet Scale, which was used in the present in- 
vestigation, is the outgrowth of several years of painstaking 
effort by a number of psychologists in an attempt to perfect 
a means by which to measure native intelligence. Many of 
us believe that this has been a wise expenditure of time and 
effort. Nevertheless a large amount of careful work remains 
to be done, both in the improvement of current intelligence 
scales and in the determination of their practical value. The 
worth of the Binct scale, and of similar scales, has already 
been demonstrated in the care of various types of defectives 
and delinquents. It has also been shown that the scale can 
be made of invaluable assistance to the school-administrator 
in the better grouping of pupils according to ability, particu- 
larly in discovering the exceptionally gifted and the excep- 
tionally limited. When all due credit is given, however, to those 
who have clone notable pioneer work along these and Icindred 
lines, the fact remains that we are very much in the dark 
as to the extent to which, and the manner in which, intelli' 
gence tests may be of service in the solution of complex 
sociological problems which hinge, in part, upoji the native 
abilities of various social and occupational groups. In the 
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hope of establishing a wider field of service for intelligence 
testing, a series of studies was planned by the writer which 
would involve the testing of several groups of adults in various 
types of commercial and industrial lines, these groups to 
include individuals of every occupational status from those 
whose work is of uon-skillcd and routine character up to and 
including the professional classes. The main purpose through- 
out was to determine the degree of correlation between intelli- 
gence and success in the various vocations. It was hoped that 
the information to be gained would prove serviceable both for 
the vocational counselor in the school and for the employment 
manager in the industry. 

The study here reported is only a beginning. It was made 
possible through the courtesy and co-operation of the super- 
intendent of a large express company who provided a quiet 
room for the conducting of the tests and arranged to have his 
employees come tliere one at a time throughout the working 
day. Forty-seven were tested, most of whom were rated as 
clerks, although the group included a few drivers, collectors 
and loaders. The men were selected under the direction of 
the siiperintendentj the only restriction to his freedom of 
choice being that he should pick those couccniing whom he 
would be able to give the desired additional iiiCorniatioii and 
that he should not pick anyone who had not hcen in the employ 
of the company for at least a year. This last restriction was 
violated in seven instances ; three uicii had been with the 
company eleven months each, one for nine months, one for 
eight months, and two for six months each. By these restric- 
tions, however, the large class of “ floaters '' was eliminated, 
as the median length of service was five years. It is believed 
that the group is fairly representative of that portion of the 
organization which was considered and of the men who may 
properly be regarded as permanent employees. 

The seven following qualities were chosen for comparison: 

Intelligence 

Accuracy 

Speed 

Co -operativeness in execution of work 
Loyalty to employer 
Dependability 
AU-round efficiency 

Each man was classified independently by three of his SU' 
periors in each of these qualities according as they regarded 
him as, — ^Yery Superior, Superior, Average, Inferior, Very 
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Inferior. These estimates were afterwards transformed into 
a numerical value on a scale from 5 to 1 and the three esti- 
mates coinbined to derive a final score. This made a possible 
variation in score from 15 to 3 in each quality. As a matter 
of fact, the variation was only from 15 to 8, due to the re- 
luctance of those estimating to classify any employee as either 
inferior or very inferior. This reluctance was probably justi- 
fied in view of the fact that these employees had survived the 
wcedh.g'OUt process which had eliminated many “ unlit/' It 
served, however, to reduce the spread in the estimates and 
doubtless rendered the correlations somewhat less reliable than 
they would have been if definite instructions had been given 
for all of the men to be arranged in rank-order regarding 
one particular quality, and this procedure repeated for each 
of the other qualities. Had this been done, there would have 
been a stronger incentive for those judging to compare each 
man very carefully with his associates and at the same time 
the offending terminology would have been avoided. The 
classification which was used has been repeatedly and suc- 
cessfully used with school children. The two situations, how- 
ever, are quite different. A school teacher has no reluctance 
in confidentially classifying as very inferior a pupil for whose 
presence in her classroojii she is in no way j'esponsible, while 
an employer regards it as a reflcctioii upon liimself to admit 
tliat he has retained the services of one who could be so classi- 
fied in any of these fundamentally desirable qualities. Tl^e 
information regarding the salary received by each man was 
furnished by the superintendent ; the other information used 
in deriving the correlations of table No. 1 was obtained 
directly from the subject himself at the time of the testing. 

The correlations were found by the Pearson forimila. The 
occupational status of the father was determined by Taussig's 
classification. In computing the inteHigence quotient the actual 
age above 16 years was disregarded. The range in actual 
age was from 55 to 19 with the median at 30. 

Most of the correlations are low. Perhaps the two most 
interesting findings of this study are, that intelligence, as 
'measured by the test and expressed in I.Q., shows such a slight 
correlation with salary, and that the correlations between it 
and dependability and loyalty, while small, actually nega- 
tive. It was thought that salary would be the best measure 
of all-round efficiency obtainable, and that efficiency would be 
largely determined by original endowment, chiefly by native 
intelligence. But it appears that there are factors more 
important than intelligence in the ultimate determination of 
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a man's woiTh to liis employer; at least, the man with the 
highest intelligence may not be the most desirable. In fact, 
we are led to believe that the men at the upper end of the 
scale in this group could he replaced by others with less intelli- 
gence without any sacrifice of efficiency. The same expendi- 
ture of money would thus secure men who would be more 
loyal and more contented. It should he kept in mind that the 
correlation between intelligence quotient and salary is of very 
little importance since the j)rol)ahlc error for 47 cases and a 
correlation of .13 is .096. The range in mental age was from 
18 years and 7 months to 10 years, with a median at 15-2; 
the upper quartilc was at 16-7 and the lower quartile at 13-9. 
(See table No. 2.) Evidently there is a great deal of intelli- 
gence going to waste, since the work that these Jiien do is of 
a routine clerical nature calling for a high degree of accuracy 
but offering an exceedingly limited opportunity for the exer- 
cise of ingenuity or even personal judgment Success is 
achieved by the faithful performance of an ordinary task for 
the doing of which perfectly definite rules have been given. 
The positions iuclucled are known by such names as Account- 
ing Clerk, C. O. D. Clerk, Settlement Clerk, Waybill Clerk, 
Clerk in Value Room, Clerk in On Hand Department, Clerk 
in Over and Short Department, Suspense Clerk, Receiving 
Clerk, Wagon DespatclieJ’, Chief Router. These names indi- 
cate a high degree of specialization. The men in the group 
constitute the rank and file of an organization of 700 em- 
ployees, from which a small number of supervisors and semi- 
officials have been eliminated at one end and a large number 
of “ floaters '' at tJie other. They present the typical labor 
problems of this company, 

Why should iiilmi with a mental capacity which would 
enable them to ac(|uire a college education be found doing 
work exactly similar in character to that which men can do 
who would never be able to complete in a satisfactory manner 
the eighth grade of our elementary school? It may be that 
they arc lacking in emotional, moral or other necessary quali- 
ties ; it may be that economic pressure crowded them out of 
the schools before they were able to prepare for more exacting 
service; it may be that the schools did not provide them with 
proper training; it may be that they selected their vocation 
blindly and ignorantly. Whatever the reason, there is evi- 
dently a hig social and economic loss, We have been told 
that there was no place in oar present civilization for the 
man with eleven or twelve year intelligence. If the findings 
of this study are verified and are found to hold generally in 
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TABLE No. 2 


Distribution of Group dy Mental Age 


Mental Age 

Number 

Mental Age 

Number 

9-7 to 10-6 

' 1 

14-7 to 15-6 

11 

10-7 " 11-6 

3 

15-7 16-6 

8 

11-7 " 12-6 

0 

16-7 ’* 17-6 

6 

12-7 " 13-6 

3 

1 17-7 “ 18-6 

5 

13-7 " 14-6 

9 

18-7 " 19-6 

1 

Other industrial lineSj we shall 

need to concern ourselves inor 


with the problem of providing a larger number of jobs suit- 
able for tho^e who can score sixteen or seventeen years on 
the Stanford Revision, and with the further problem of mak- 
ing available the proper training for such jobs, Wc know 
there is a tendency in modern industry to develop what the 
men cynically call '' brainless systems/’ where one mind fre- 
quently directs from 10 to 20 others with such minuteness 
that the other men closely approximate the moving part of a 
machine. In such a system the mail with limited capacity 
has come into his own; he can render service to society where 
the more intelligent man would fail. It is conceivable that 
we may discover that one of the chief causes of the wide- 
spread labor unrest is due to workmen who chafe under a 
monotonous type of work hecaitse their active minds arc not 
sufficiently occupied. Wc need to know the facts. 

Salary correlates most highly with accuracy and next with 
length of service. If a man does reasonably satisfactory work 
and remains with the company his salary is increased. One 
would like to have full information regarding those who have 
left the employ of the company over a period of years; both 
those who failed to make good and those who found the 
service irksome. Those who remained cannot he regarded as 
peculiarly adapted for just this kind of work since only three 
expressed unqualified satisfaction with their present position. 
These three had a mental age below the median for the group. 
Furthermore, there is no correlation bet wee Ji loyalty and 
length of service. 

We have been taught that additional schooling increases 
a man's earning capacity; and on the whole that is doubtless 
true. We have here, however, a concrete case where school- 
ing seems to be of no importance whatever. The range in 
number of grades completed is from 13 to 3, with the median 
at 8. One man had finished a year at Annapolis; he was the 
only one who had gone beyond the high school. There were 
tliree others who had completed a high school course. Twenty- 
three of the group had at some time undertaken a course of 
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study to supplement their public school training, such as 
commercial school, correspondence school or evening school. 
Of these, 12 were above and 11 below the median in mental 
age ; 3 were receiving the median salary, 10 were getting more 
and 10 were getting less. At tlie time of the interview there 
were only four who, in their leisure time, were pursuing a 
purposeful or systematic course of study in an cfFori: to pre- 
pare themselves for a higher type of service. - 

Three men had a definite ambition to reach a particular posi- 
tion within the organization ; 9 had the laudalDle but indefinite 
desire to ‘‘rise in the ranks;'* 18 had ambitions Ihe realiza- 
tion of which would have taken them outside of the organiza- 
tion ; 17 would express no definite ambition of any sort and 
yet only three of them were satisfied. It is so much easier 
to know that wc arc dissatisfied with what we have than it 
is to know exactly what we want. As already stated, only 
four men were using their leisure time to help achieve their 
ambition. The most notable case is that of a man who 
wishes to become a Christian Science practitioner. The seri- 
ousness of his purpose is evidenced by the fact that, in order 
to prepare himself, he has been studying four hours a clay 
for three years. He lias a mental age which places him in 
the upper onc-fotri'tli of tlic group, As lie never got beyond 
the first year in high school it is probable that he lias a very 
incagre eqnipjnent of scientific knowledge. A similar case dis- 
covered by the writer in another study has caused him to won- 
der to what extent this condition, of high mental endowment 
and limited education, accounts for the growth of various 
pscudo-sciences. Is it not naturarfor the alert, active mind 
to demand some sort of problem to grapple with? Certainly 
we have no right to expect that the conclusions reached by 


TABLE No. 3 

Intercorrelations of the Seven Qualities as Estimated by Superiors 


Ail-round eOicicn cy 

Dependability 

Accuracy 

Cooperativeness. . . 
Intelligence Rating. 

Loyalty 

Speed 


All-round 

efficiency 

Dependabil- 

ity 

Accuracy 

Cooper- 

ativeness 

Intelligence 

Rating 

Loyalty 

Speed 



.73 

.74 

,67 

.74 

.56 

.46 

.73 

— 

,74 

.67 

.63 

.56 

.39 

.74 

.74 

— 

.55 

.63 

.48 

.47 

.67 

.67 

.55 

— 

M 

.75 

.38 

.74 

.63 

.63 

,54 

— 

.41 

.49 

.56 

.56 

.48 

.76 

.41 

— - 

.42 

.46 

.39 

.47 

,3a 

-49 

.42 

— 
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such minds shall always he sane and safe when the thinking 
lias been done in entire ignorance of even the fundamental 
facts of the physical and biological sciences. This again 
emphasizes the fact that as a niatler not only nf conservation, 
but of sclf-dcfensc as well, society cannot aflorcl to continue 
to allow the highly gifted child to hcconie siibniergcd. Wc 
must discover hijn when he rirst enters scliuol and see to it 
that regardless of the economic resources oC his parents he 
is given a thorough education. 

Tabic No, ^ shows the correlations hetween the different 
qualities as estimated by the judges. Jt will he noted that 
these are all higli. There is a strong tendency for these qiiali' 
ties to be found together. Speed shows the lowest conela- 
tious. It never exceeds .50, while each of the others corre- 
lates as high as .74 with at least one of the other qualities. 

The correlations betAveen the estimates of one judge and 
those of another arc given in table No. 4. On the whole they 
are fairly high, but since it is necessary, for the purpose of 
computing these, to divide the group into two smaller groups, 
because the same judges did not estimate all of the men, the 
P.E. is so large tliat care must be exercised in drawing con- 

TABLE NO. 4 


iNtERCORRELATlON IN THE ESTlMi\TES OP THE JUDGES POR 19 OF THE MeN 



Speed 

Accur- 

acy 

Alh lutcUh 
round gcnce 
efficiency Rating 

Depend- 

ability 

Cooiier- 

ative- 

ness 

Loyalty 

A &B... 

.80 

.42 

,33 

.18 

.51 

— ,2B 

— .22 

A &C... 

.62 

.52 

.27 

,58 

,00 

.28 

—.36 

B & C... 

.50 

.75 

.31 

,00 

—.20 

— .17 

.71 


Intercorrelation in the Estimates of the Judges for 28 of the Men 


D & E... 

,67 

.57 

.40 

,55 

.15 

.52 

.33 

D & F -. , . 

, ,52 

,47 

.29 

.70 

.16 

.41 

.50 

E & F . , , 

.46 

.38 

.38 

.21 

.39 

.49 

.13 


elusions from them. The closest agreement appears in speed 
and the least in loyalty. B and C have a A^ery high correlation 
in their estimates of loyalty while each of them has a negative 
correlation with the estimates of A, which makes it evident 
that their stand aref was very different from his. If wc com-' 
bine their ratings and also those of D and F of the other 
group and then correlate the score thus obtained with I.Q., 
the result is a correlation of — .39 instead of — .22 Avhicb had 
previously been obtained. The correlation between the esti- 
mates of A and the LQ.'s for the small grouj) is onl}' .10 which 
is of no significance since it is less than the P.E. 
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Before beginning the test the ^vi-itcr talked from five to 
ten nniurtes with each man, gaijiing his confidence, putting 
him at Ins case and getting the information concerning par- 
eiUagCj schooling, etc., which ^Y^ls used in making the corre- 
lations. In a number o[ cases an estimate was made during 
this talk of the man's mental age. While most of these esti- 
mates were reasonal)ly accurate, diey were, in two instances, 
so wide of the mark as to confirm the writer in his conviction 
that he would make a poor disciple of Dr. Katiierinc Black- 
ford ! 

Subject No. 47 is 24 years old and of Portugese parentage, 
lie has a pleasing manner and good address and was esti- 
mated as having a mental age of 15. He reached the eighth 
grade after ten years of study but did not finish it. He was 
16 when lie left JTc l>egan worlc witli the express company 
as a wagon driver. In the eight years he has been with them 
he has held a dozen different positions and made a good record 
in every one. Pie is now Receiving Clerk at tlie company’s 
main depot. Packages are delivered to him for shipment to 
every part of the United States. Pic looks up tlie rate, proper 
routings train connections^ time required in transip rules for 
crating, etc., whenever these are required by the shipper. Pie 
is exceedingly scrupulous about following directions and will 
never vary from them upon his own initiative. He is thor- 
oughly reliable. He has an ambition to become an agent in 
a small place and will doubtless receive such promotion in 
the near future. In the test, which occupied one hour and 
fifty-five minutes, he earned a mental age of 9-2. Four months 
later, at the request of the writer, he was given the same test 
by Dr, Kohs, On this retest, giving bin? the l^cnefit of ever)' 
possible doubt, lie earned a mental age of 10-5. At the same 
time Dr. Kohs gave several performance tests which, while 
they have not been carefully sUindardized, gave added evi- 
dence that this man has a mental equipment not above that 
which is normal for an average ten -year-old boy. He is 
earning $90 a month and doing a type of work which makes 
him a very useful citizen. Pie illustrates the necessity for 
the distinction between intellectual feebleness and social feeble- 
ness which has been frequently pointed out by Dr. Term an. 
This man is definitely limited intellectually, but he can not 
be classed as feebleminded in any reasonable sense of tliat 
term. 

Subject No. 3 came to the test immediately after No. 47 
and was estimated as having a mental age not above 13 ; he 
eai‘ned one of 18-6. Pie \ras bom in England, of English 
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parentage. He is 36 years old and has been in the United 
States four and a half years, having 1)een with the express 
company all of that time, He is a helper to the C, O. D, 
Cleric and a very faithful employee. Previous to coming here 
he worked with his father, who is a grain merchant, He 
attended University College, London, for a year and refused 
to return because of a feeling of fricndlcssircss. He had won 
first rank in a preliminary examination and if he had taken 
the major examination would very likely have won a scholar- 
ship that would have paid his expenses at either Oxford or 
Cambridge. As a boy he was extremely nervovis; frcqucvrtly 
got up at night to look for soincone he believed to be in the 
room, His manner is retiring and unresponsive. There is 
very little expression in his face. He l.s very conscious of a 
speech impediment which, however, he has now (piitc largely 
outgrown. What a lot of needless suffering he would have 
been spared if lie could have had, when young, the training 
which would have remedied this defect! Moreover, we can- 
not estimate the increase in value of his service to society 
which this might have meant; for it was precisely the coii- 
scioirsness of liis defect that was the uiuleriying cause of his 
feeling of ostracism while at .school and which, directly or 
indirectly, has doubtless affected also liis whole sulrscqueiit 
career. 

Brief mention will be made of two other cases. Subject 
No. 11, who is 55 years old, of Scotch-English parentage, 
earned a mental age of 16-1 1. He left school at the end of 
the 8th grade, has been with the company 34 years, and for 
the past five has been a Money Clerk. He is sjiokcn of as 
being superseusitive, jealous and cpuu-rel&ome with liis su- 
periors. He will probably never be promoted. Subject No. 
41 is 25 years old, American with English-German antecedents. 
He earned a mental age of 13-6; left school at the end of the 
4tli grade and has done no additional .studying since, Pic 
stated that he had an ambition to become a mail clerk, but 
was doing nothing definite towards achieving that end, He 
has been with the company five years. Pie has received an 
increase in salary of $20 per month in less than a year and 
is being considered at the present time for further promotion. 
He was referred to as one of the most promising of the group. 



VARIABILITY OF THE EDUCATION OF 
UNEMPLOYED MEN^ 


Herheht a. Toops and Rudolf PintneiIj Ohio State University 


During the past two years the write is have collected a large 
amount of data in regard to the final educational attainments 
of unemployed men. From these data has been derived evi- 
dence to point to the probability that education, wages, and 
industrial success are in large degree dependent upon the 
intellectual ability of the men. With the records at hand 
and a knowledge of the changing conditions in industry dur- 
ing the two years, it is now desirable to investigate the relation 
of education to the type of men applying at any particular 
time or season, and under different industrial conditions, — in 
brief, the changes in the educational attainments that may be 
noticed in an employment office over a period of time. 

This report deals with the results obtained from the records 
of the applicants for positions at the Dayton, Ohio, Free 
Employment Office during the years 1916 and 1917, giving a 
more complete analysis of the results for the latter year. A 
tabulation by grades and by months was made of the ” grade 
at leaving school/' as reported on the registration cards of the 
7,020 newly registering applicants who reported this item in 
1916, and of the 9,506 new applicants who reported the item 
satisfactorily in 1917. 

We at first wish to know whether the educational attain- 
ments of the applicants as a whole have changed during the 
period under consideration. If we make the assumption, 
merely to have some substantial basis upon which to make 
our calculations, that a grade '^8'' as reported means eight 
grades completed, then the median grade at leaving school 
will probably best give the desired information. We also 
wish to know whether there has been any change on the whole 
in the type of men as to education, whether more or fewer 
men of high and low educational attainments respectively 
applied in the one year than in the other, and finally, if any 

^ The writers wish to acknowledge their indebtedness to Mr, Eugene 
A. Moad, Superintendent of the Dayton State-City Free Employment 
Office, without whose cooperation and encouragement this report would 
not have been possible. 
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change is noted, we wish to know more about the changes 
and the men causing the changes. 

Table I shows the number of men reported upon by months 
and the median ediicationaJ attainments of the applicants by 
months for the two years. 

We note that, in spite of the fact that the total number of 
reporting applicants increased by about 26 per cent in the 
second year and that for particular months the percentage of 
appifcants n? 1917 was about twice that of 1916 due to unusual 
industrial conditions, the median attainment in education for 
the two years is almost the same, 8.30 grades of school com- 
pleted by the 1917 applicants as compared with 8.28 grades 
by the 1916 applicants. If we consider the monthly medians, 
we note but little change in these also. Even the greatest 
of the differences could be produced by the shifting of about 
a dozen men from one extreme of the distribution to the other. 
Such stability of the central tendency is characteristic only 
of distributions which have a very fundamental property of 
humanity as an underlying basis. About all that one can say 
of the slight amount of variation which is probably significant, 
is that in general the medians are lower in the winter and 
spring months and higher in the summer and autumn months 
than the average grade for the entire year. During the sum- 
mer and autumn months of 1916 the office placed many skilled 
mechanics in positions in munition factories and also many 
mechanics who were out of jobs because of a strike; yet the 
large number of these presumably better educated men did 
not raise the median of the group to any appreciable extent, 
In the summer of 1917 the office was called upon to supply 
many men, of whom many wej’e skilled, to the aviation con- 
struction camps and to the army cantonment construction 
camps; and again the monthly medians are not affected to 
any great extent. Then in the fall months of 1917, a change 
in the attitude of employers towards the office was effected. 
The office had proved itself so efficient in securing good men 
during the summer months that the large manufacturers of 
the city mutualJy agreed to stop all advertising for em- 
ployees and rely entirely upon this office for their new em- 
ployees, Yet in the fall and winter months of 1917 we note 
blit little change in the monthly median attainments although 
the median does seem to be on the upward trend. The policy 
of this office has been in the past to discourage the applications 
of undesirable men and to encourage the applications of high- 
grade men. Why, then, with the large increase in number 
of high grade men that is known to exist in 19173 do not 
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the median edv\cational attainments of the group change more 
appreciably ? 

To answer this question it is necessary to study intensively 
the distributions of the men by the grades at which they left 
school and by the different months of the year. We must 
determine the changes that have gone on from month to month 
and note whether there is an increase or decrease of poor, 
fair, and well educated men as time goes on, Au examination 
of the crud; number distributions by grade and by month of 
registration can give ns no clue to the infonnation which we 
are seeking, Such a distribution table is too lengthy to be 
given here. It is readily apparent that the crude numbers 
can have no value for us unless talccn in connection with the 
total number of applicants during a given period of time under 
consideration. To illustrate: If the number of applicants 
who Iiad a second grade education and who registered and 
reported their education during May was tzvice as great as 
the number with second grade educatioJi who registered . in 
April, but the total number of applicants in May was only 
half of the number registering in April, — then the relative 
increase of the number with a second grade education in May 
over the vniiniber with second grade education in April is 
300 per cent, and not 100 per cent as given by the crude 
numbers; or^ the ratio we desire is four and not itvo. We 
can then say that the number of second grade applicants has 
relatively increased to four times the nuinher in April. The 
ratio desired for our comparisons, thevr, amounts to dividing 
the number of applicants in a given mouth with a given amount 
of education by the corresponding number which is to be 
expected in that month when the total increase of that month 
over the preceding month is taken into account. It can be 
easily shown that what this amounts to mathematically is 
dividing the per cent with the given grade of education at 
the particular month under consideration by the percentage at 
the same grade for the preceding month or for the time period 
with which it is to be compared. 

If, N72=the total number of reporting applicants in January, 
N/^^the lotal number of reporting applicants in February, 
number of second grade applicants in January, 
the number q( second grade applicants in February, 
then the number of second grade applicants in February, if there 
were no relative increase or decrease of second grade applicants, who 

^ The italicized letters indicate modifiers, not algebraic factors. 
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are expected by reason of the change in the total number of applicants 
in the two months, is 

NF 

EF=- nf 

Ny 


But usually nF is not equal to KP (the number to be expected) for the 
reason that there is sonic relative change in the numbers in the two 
inonths. Qnr ratio, or index of coniparisoa of the number of second 
grade applicants in February with respect to January, then, is, 

_ 


or, 

iiF nF N/ 


NF NF n/ 

n/ 

N/ 


We may 


write this expression in the following form, 
nF nJ 

r . 

NF N/ 


The index of comparison of the iiumbcr of second grade applicants 
in February to the number of second grade applicants in January is 
thus the Quotient obtained by dividing the per cent of such applica- 
tions in February by the corresponding per cent in January. 

When this index is l.o, there is no relative change; when the index 
is less than i.o, there has been a relative decrease, and when the index 
is greater than i.o there has been a relative increase of second grade 
applicants in the second month with respect to the first. An index of 
1.20 in the above case would mean that the second grade applicants 
in February had relatively increased 20 per cent over the number of 
such aj)plicants in January. 

We have then but to reduce the grade distributions to percentages 
and divide the percentage in the second period at any given tirne period 
by the percentage in the same grade at any preceding period with w)?ich 
we wish to compare it. The index has the value, which a com- 
parison directly of the crude percentages has not, that equal gross 
differences, say at the first and eighth grades, are shown in tlieir 
true perspective as regards the per cent of relative change. One 
per cent of gross difference in the first grade is a much greater 
relative change than one per cent gross change at the eighth grade, 
faecau.sG the actual percentage upon which the relative change is based 
25 much larger in the eighth grade than in the first grade. 

If we reduce our distribution table of percentages to these 
index numbers, we get a result that is almost as bewildering 
as at first, so far as being able to understand the changes that 
have taken place in the composition of the group. Accidental 
or chance changes in the gross numbers by months and by 
grades play a large part 111 the determination of the index 
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iiuiiil^ers. We have made the meaning of the changes more 
readily apparent by the following procedure. The table of 
distributions was regrouped by adding together several grades 
of low frequencies and then grouping these frequencies into 
still new groups on the basis of the seasons of the year. By 
this procedure, accidental changes in the distributions are so 
averaged that their effect is practically negligible. These fre- 
quencies, both in numbers and per cents arc shown in Table 
II. The upward trend during the year is then clearly apparent 
by the medians alone. 

If we take the percentage frequencies of the winter months, 
January and February together, to represent the conditions 
at the beginning of the year and compare all the other per- 
centage frequencies with these, by the method above described,, 
we get the indices of Table III. Since these indices tnay be 
taken to represent the relative percentages which each period 
is of the conditions prevailing at the beginning of the year, 
we have but to subtract 1,00 from each index to get the per 
cent of relative increase in a particular group of grades 
throughout the year (Table IV). Thus, if we subtract 1.00 
from the index for the summer months (June, Jiily, August) 
in the eighth grade, we find that the eighth grade applicants 
in the summer months have relatively increased by 3 per cent 
over the eighth grade applicants in the winter months of Janu- 
ary and February together. A negative percentage in the 
table means a decrease. 

Now let us see how these last two tables help us to under- 
stand the relation of education to the kind of applicants apply- 
ing -at different times and under different industrial condi- 
tions. We at once note from Table IV the relative decrease 
tliroiighout the year of all men with education less than an 
eighth grade education, as is shown by the negative signs. 
The eighth grade and I-year high school men are rapidly 
increasing in relative importance. From Table III we note 
that, for the whole year, the 7'grade men and the 11, III and 
IV-ycar high school men together have made but little change 
while there have been large gains made in the relative percen- 
tages of the eighth grade and I-year high school men and 
College Men (A, B, C,' D, E). The two most significant 
relative increases are in (1) the eighth grade, which has the 
largest , gross total of applicants of any grade and in which 
small relative changes mean large changes in gross numbers 
and (2) in the I-year high school. The relative increase in 
the College applicants is not so important for the reason that 
the group has a rather small gross number in it. We also 
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note that the rate of relative decrease of the lower grade men 
is seen to slow up with the approach of the winter months. 

We may derive several conclusions from the above figures. 
With the changing of the attitude and policy toward the office 
and the calls made upon it to send out skilled workers in 
larger and larger numbers, we note that there is a decided 
increase in the relative proportion of eighth grade and I-year 
high school men, a fact which means that there is a relatively 
large gross number of these men applying at the end of the 
year as compared with the beginning of the year. To make 
up for the increase in these two grades we have then con- 
sistent decreases <\n the relative importance of the men of 
lower grades, the largest relative decreases being in the case 
of the men with least education. What that means from an 
industrial standpoint, since the number of men actually hired 
by employers bears a rather constant relation to the type of 
applicants, is that where given the chance to choose their 
employees from men of all degrees of education, employers 
are choosing their men with the better education wherever 
possible. If we regard the number of men in the lowest grade 
group (no school, first and second grades) in Table II we note 
that the gross numbers of these poorly educated men decrease 
but little, although they show a tendency to increase with the 
approach of winter or at least to decrease at a slower rate 
than in the summer months. What this probably means is 
that the places which they might have held in the industrial 
world are being taken by better educated men> and that they 
still keep on applying at the office for work, since their num- 
ber does not decrease to any great extent although their rela- 
tive importance is decreasing. The men with little education 
are thus a rather stationary class. We have good reason 
to believe that these are often men who are mentally incom- 
petent, and that whatever makes for mental inefficiency makes 
also for educational and industrial inefficiency. Consequently 
these men are last to be hired and first to be thrown out of 
jobs when the employer has the choice between poorly edu- 
cated men and the better educated men. The choice exercised 
by the employer is not made because of the poor education 
but because of industrial inefficiency. Indeed, the test admin- 
istered by the employer is not the amount of education of the 
applicant but an industrial test, — ^^vhether ov not the applicant 
is able to do the work for which he is to be hired. Lack of 
education and industrial inefficiency are thus probably both a 
result of poor intellectual endowment. That the men of poor 
education are relatively more numerous in the winter than 
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in the other seasons is no doubt due to the fact that such 
men, when employed, work at such work as can be carried 
oil during the spring, summer and autumn months only. In- 
dustry, too, is usually more active during these periods so that 
there would be a greater chance for some of them who had 
rather a poor education but a fair amount of intellectual endow- 
ment to obtain jobs in competition with men who are better 
endowed intellectually and are generally better educated. It 
is not, of course, maintained that poor education is always 
found only among poor or undesirable workers, but in general 
this would seem to be true. 

The lower grade men are decreasing in relative importance 
but not greatly in actual numbers. The eighth grade and 
I-year high school men* i,e., those around the median educa- 
tional attainment, have increased both in numbers and rela- 
tive importance. There is a decrease in the relative importance 
of tlie men of the last three high school grades with but little 
change in the absolute numbers. These three facts then are 
sufficient to explain why the median attainment has changed 
so slightly. The median deviation of the 1917 distribution 
is less than that of the 1916 distribution ; the cases are grouped 
more densely about the median. The men from the last three 
high school grades, while being perhaps even more desirable 
employees, are few in number in the community and so cannot 
change the median attainment to any very great extent even 
if all were included. Of the few who are in the community, 
ju’ost of them arc probably permanently employed and so 
do not have occasion to come to the emiMoymeut office. Con- 
sequently then, if all employers of the city were to demand 
only better educated men, they would have to recruit most 
of them from- the seventh, eighth and I-year high school men. 

Such distributions point to a very^ fundamental principle 
underlying not only education but industry as well. All 
people of a population (industrial workers and otherwise) 
have varying intellectual endowments, which are distributed 
according to a curve of normal distribution, and which influ- 
ence the industrial success and school attainments of the popu- 
lation to just about that degree in which the respective degrees 
or measures of mental endowment are found to occur.® Since, 
considering all the working population, the frequencies of these 
degrees of .mental endowment do not change, i.e., are hcredi- 

® Pintiicr, R. and Toops, H. A. — Mental Tests of Unemployed Men. 
Jounwl of Applied P^ychofoffy, Vol, I, No. 1917* PP* 325-341. 

And also, by the same authors, Mentality In Its Relation to Elimin- 
ation from School. School and Society. To appear shortly, 
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tary and hence change very slowly, if at all, in the general 
population, — we slioykl expect the median amount of educa- 
tion at any time to approach to a constant value; and vve 
should expect the education of any industrial group to be made 
up of different proportions of men of the respective amounts 
of education according to the amount of competition for posi- 
tions, and the possibilities of employers choosing their men 
from all possible grades of men. The employers choose, 
whenever possible, the better educated men not because of 
their better education primarily, but because of their better 
intellectual endowments winch enable them to make better ad- 
justments to their work. This, in turn, makes them more 
satisfactory employees. 



AN EXPERIMENT IN INFANT EDUCATION 


Introductory Statement 
By Lewis M. TkumaNj Stanford University 


The following article was written at my mgent request by 
the father of Martha. The statements it contains border so 
closely on the incredible that I have thought best to state here 
briefly what I Jenow about the child. 

Martha- lives within a few miles of Stanford University, 
Her father is a lawyer, having graduated from Stanford 
University at the age of 21 years. The mother was a teacher 
before marriage. I first saw Martha on the evening of 
March 31, 1918. At that time she was a few days more than 
26 months old. Several times I had heard of her as a child 
prodigy who was able to read like a school child. On the day 
just mentioned Martha's father brought her to my home and 
allowed me to observe her reading ability. Her performance 
was quite beyond anything I had deemed possible for a cliild 
a little more than two years old. She read from any primer 
fluently and with better expression than most first grade chil- 
dren are capable of. Her pronunciation, however, was babyish 
as one would expect in the case of a child who had only talked 
one year. Given primers which she hadjiever seen, she read 
from any starting point without hesitation. Whenever she 
came to a word she did not know she said, "'What's that?" 
In one little lesson she was given to read, four new words 
were encountered and pronounced for her. An hour later 
she was able to recognize all of these even when they were 
shown to her in word lists at the back of the book. I did 
not undertake to measure her reading vocabulary, but from 
what I heard of her reading I am convinced that it is larger 
than that of the average child who has spent ten months in 
the first grade. 

I have known Martha's father for approximately three 
years and I wish to say that his statements in the following 
article should be accepted without the slightest discount for 
paternal pride or faults of observation. He has made the 
article a ])lain statement of fact, leaving cadi reader to inter- 
pret the. interesting phenomenon according to his own theories. 

One other pertincnl; fact should be mentioned: Mardia's 

2i9 
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oldest brother, 11 years old at this writing, has the highest 
intelligence quotient 1 have found among California children. 
At nine years he tested 171, and a year later 172. At 11 
years he is leading his class in the eighth grade. This boy 
was given a course in intensive mind culture vSiniilar to that 
ein[)loycd in the case of Martha, only not so early in life. 
In his four til year he could read various prinici’s and at the 
age of >six he devoured hooks which are ordinarily not read 
by children below tlic fourth grade. There is one other child 
ill the family, a boy two years younger than John. This boy 
is making an average record in the third grade and seems to 
be little if any more advanced in intelligence than the average 
child of his age. This hoy enjoyed no special instruction like 
that given the other two children for the reason that tlie 
father at that time was fully occupied by professional duties. 
It is interesting to conjecture to what cxtejit the precocity 
of John and Martha was due to the educational stimulation 
they received, and to what extent the average condition of 
the other child is the result of the omission of. such stimula- 
tion, The question can here only he raised; but it is within 
the possibilities of psychology to find, by properly controlled 
experiments, an answer to this and similar questions relating 
to the plasticity of the human intellect. Is it too much to hope 
that the experimental psyclinlogy of the future will concern 
itself more with the dynamics of mind and character than it 
has in the past ? 

By Martha's Father 

Up to the age of nmeteen months my daughter, Martha S., 
was apparently a normal child mentally and physically. She 
began to talk and to walk at the usual age and her progress 
in these particulars was neither more rapid nor slower than 
that of the average child. 

At the age of about fourteen months she had acquired 
the use of her first three words, ‘‘ mamina/' “papa,** and 
“pretty." I then began an experiment in child education 
which has continued, more or less intermittently, up to the 
present time. I had heard of certain infants who showed great 
precocity at early ages, and was moved by curiosity to atteriipt 
to discover for myself whether such children are specially 
gifted by nature with unusual mental powers or whether the 
same development might not be attained by any normal ‘child 
siicli as Martha appeared to be. 

I had no access to any of the literature on the subject, and, 
indeed, up to the present time have not read any hook or 
article dealing with cases of early mental development and 
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the methods employed to secure it; nor have I ever been a 
teacher or parlicnlarJy interested in educational matters. The 
results obtained, therefore, have naturally been limited by the 
fact that I was a rank laym«in pioneering in a field to me 
unknown, without knowledge of educational methods and 
compelled to rely upon such crude expedients, in lieu of 
juetliods, as might suggest themselves to a lay mind. In 
view of the measure of success which has attended an experi- 
ment undertaken under such obvious disadvantages, it is safe 
to assume that had the same experiment been carried out con- 
sistently and uninterruptedly by a qualified educator, the 
success would have been prQportionately gi' eater. 

As an initial step I cut from red cardboard a number of 
large capital letters and tacked them on the living room wall 
among the various pictures hanging there. In moments of 
leisure I took Martha in my anus and walked from picture 
to picture naming the objects represented. Occasionally I 
stopped before one of the letters and said ** See pretty li,“ 

There is O/* or See M," as the case might be. In a few 
(lays she was able to recognize B, and her fourth spoken word 
was ''pretty B." At this time she learned to recognize three 
or fouj‘ of the capital letters; but her progress was slow ajid 
disheartening, and as spring work on the ranch was coming 
on, I dropped the experiment altogether. From that time for 
about five months no special effort was made to direct her 
mental development, which proceeded normally. I dick how- 
ever, in spare moments make it a practice to point out various 
objects and to pronounce their names slowly and distinctly, 
with the result that tier vocabulary of nouns was rapidly 
increased. 

One day when she was about nineteen months old her aunt 
showed her the pictures in a nursery hook, in which she at 
ojice became greatly interested, and from that time her mental 
development has been rapid. While it is doubtless unsafe 
to generalize from the results of a single experiment of this 
kind, my experience with Martha leads me to believe that the 
secret of nnlodfing the wonderful powers of the baby mind 
lies in securing its in I crested attention to matters of educa- 
tional value, and that by far the most effective means of arous- 
iitg such interested attention is the mirseiy picture book, 
proj)erly employed. 

I placed in her hands a book which, in addition to a luimber 
of pictures interesting to the child mind, contained capital 
letters in flaring type and colors. She at once became inter- 
ested in the pictures and fell into the habit of rushing to 
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me, whenever I entered the house, to have me show them to 
her. At these times I took her on my lap, turned to a picture, 
told her what the objects represented were, and chatted about 
them in such fashion as seemed most to arouse her interest. 
Occasionally I turned suddenly to the pai^es of capital letters, 
pointed to one of them, and exclaimed with feigned excite- 
ment, Oh Martha! Look ! Look! There's P!^' Then, with- 
out giving her time to discover 'the deceit cind to determine 
for lierscli that after all there is nothing wildly exciting 
about the letter P, I'returncd to the pictures and excited her 
interest in the vicissitudes of Toni the Piper's son, only to 
turn back after a few moments and point with an exclama- 
tion Lo another letter. The pictures were unquestionably of 
great interest to her, and as the references to the uninteresting 
capitals were only occasional and momentary, the net result 
of these sessions was that she found the book as a whole a 
great joy, failed to discover the camouflage in the matter of 
the letters, and nevertheless became familiar with them. When 
she was nineteen months and thirteen days old she was able 
to recognize and pronounce all of tlie cai)ital letters. 

Although 1 am informed that the method of teaching a 
child to read by first teaching it its letters is decidedly out 
of vogue, I nevertheless continued in that error, if error it 
be, and next proceeded to teach Martha the small letters. As 
I had no picture book containing the sniall letters in showy 
type, I was coin pci led to resort to another expeditmt. I drew 
the letters carefully on the back of business cards, and kept 
a few of these in my pocket. When she grew tired of looking 
at pictures I allowed her to play with these cards, of course 
calling her attention from time to time to the letter on the 
back of each. She became interested about this time in ex])lor- 
ing my coat pockets and pulling the contents out of them, so 
I sometimes placed a few cards in a pocket open to attack, 
and allowed her to pull them out one at a time, refusing to 
let her have a new card until she pronounced the letter on 
the one already pulled out. As this refusal constituted an 
obstacle to an interesting investigation, she sensibly surmounted 
it by observing the letters and pronouncing them in order to 
experience the joy of delving into the depths of the pocket 
for a nevk^ card. At other times I varied the play by sitting 
down with a pack of the cards in my hand and giving them 
to her one at a time to he carried by her across the room 
and delivered to her mother or aunt, refusing to give her 
another until she told mother or aunt the name of the letter 
on each card ‘delivered. Both mother and aunt always dj.s- 
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played a highly gratifying interest and astonishment at all 
information so volunteered by her, and she doubtless felt that 
she was playing a very important role in an cxtj-emely impor- 
tant matter. At any rate she enjoyed the process immensely 
and incidentally learned her small letters. 

When she was twenty months old she knew both small and 
capital letters thoroughly, and I next proceeded to teach her 
to read. For the initial steps the picture books were again 
resorted to. In passing from picture to picture I occasionally 
dropped down to the reading matter, placed my finger under 
the word the,” and said in a casual manner, ^^And there is 
*thc/ Martha,” proceeding instantly to another picture before 
that wholly uninteresting image of a word could detract 
from the vivid interest aroused by the pictures. In a few 
days she knew ” the ” and had no difficulty in picking it out 
lierself in a page of print. Several other words, such as 
” book,” ” man,” ” fat,” ” boy,” and " girl,” were taught in 
the same way. These words were then transferred to the 
backs of cards and thoroughly fixed in her memory by follow- 
ing out the series of plays used in teaching the small letters. 

As I felt that the type in ordinary primers would be too 
small for a child of her age, and as an examination of a 
number of these primers indicated that much of the matter 
‘related to things l^eyond her knowledge, I determined to pre- 
pare my own primer. I accordingly purchased an ordinary 
five cent composition book, cut highly colored pictures from 
magazine advertisements, parted them in the book, and printed 
under them simple words referring to the pictures in letters 
half an inch high. 

Her interest in this book was confined almost exclusively 
to' the pictures, the reading matter in itself making no special 
appeal to her. She wanted to see the pictures ; before a page 
was turned and a new picture brought to view it was necessary 
to ])ronounce the words, and she did so as a means to getting 
to something enjoyable. Of course new words were gradually 
added on succeeding pages. Although the words were arranged 
in short sentences she did not at hrst realize any connection 
between the words or grasp the idea that these words as 
combined exj)resscd a thought. Each word was for her a 
picture without , relation to other pictures. When she was 
twenty-one months and ten days old the idea that these word 
pictures represented thoughts siidenly dawned upon her while 
pronouncing the words ” I see iiianinia written under a 
photograph of her mother. This discovery was attended by 
every indication of mental pleasure, and from that moment 
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she began to vead ii\ the tvne sense of the 'wovd. I find from 
juy records that on that day she had a reading vocahulaiy q { 
thirty-five words and could distinguish between and name the 
primary colors. 

It may be observed that up to this time the i)rocess of 
teaching was one of indirection. No efVort was made to 
interest her directly in characters or words to be memorized. 
These were, on the contrary, studiously kept in the background, 
and her attention was directed to them only casually and 
momentarily from time to time in connection with pictures 
or matters which aroused and held her interest. In a world 
overflowing with things interesting to the baby mind it is 
a difficult task to secure direct concentration on such uninter- 
esting tilings as letters and word pictures. 

The difficulty of securing such direct interest in reading 
matter now began to manifest itself. With each additional 
lesson added to the home-made primer the number of words 
in proportion to pictures increased, and Martha’s interest 
began to decrease in much the siunc proportion. The reading 
matter was assuming a prominence which no longer made 
it incidental to the pictures, but which threatened to make 
the pictures incidental to it; and as she had not reached the 
stage where the act of reading in itself afforded pleasure, she 
began to get suspicious of a book in which interesting pic- 
tures appeared only between arid stretches of word pictures. 
It was now necessary to bridge the difficult gap between this 
point and the point at which the act of reading would begin 
to be a pleasure by reason, not of the accompanying pictures, 
but by reason of the thought conveyed. To that end I resorted 
to all sorts of expedients, some of them doubtless ridiculous. 
To encourage her I once applauded her by clapping my hands 
after she had finished reading a page. That pleased her, and 
when she finished another page she demanded more applause. 
Finally it came to be understood that whenever she finished 
reading a page all present must break out into riotous hand- 
clapping. This outburst of applause was so pleasing to her 
that she began to seek the opportunity of reading in order to 
provoke it. Often after wading almost through a page and 
observing that she was within a line or two of the bottom, 
she would cease reading, look up with eyes dancing with 
joyous expectation, and exclaim Pretty soon patty-cake ! 
(clap). Later on, when hand clap ping had lost some tiling of 
its novelty I once became so enthusiastic after she finished 
a difficLiIt page that I broke out in the chorus of Marching 
through Georgia,"' beginning, of course, with the words Hur- 
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rah! Hurrah!’* That also tickled her fancy and for a time 
she read for the purpose of hearing this chorus bellowed by 
the family at the end of each page. At other times she read 
for the purpose of being tossed up in the air or of being 
taken out to see the stars. When all these failed I fell back 
oil rewards and, to some extent, on downright compulsion. 
Her small allowance of candy was cut off and she was given 
to understand that she could have candy only by reading for 
it. If the promise of candy was insufficient to coax her away 
from her dolls and toys a piece would be placed on the table 
in plain sight until she surrendered and expressed a willing- 
ness to read for it. On a few occasions, when everything 
else failed, I even resorted to a light spanking to get her started 
to reading. I mention this fact not because I believe it to be 
a method to be recommended ; but in order to make this record 
a true one. I now feel that by the exercise of a little more 
patience and ingenuity I could have surmounted all difficul- 
ties by more rational methods. By the time she was twenty- 
three months old she began to experience the mental pleasure 
of reading, and the necessity for these methods passed. 

Her reading was supplemented with the cards until her 
vocabulary increased to about seventy-five words. She then 
began to exhibit an aptitude for assimilating new word forms 
which rendered further use of the cards unnecessary. 

In the reading matter specially prepared for her capital 
letters were eliminated entirely except in the case of proper 
nouns. She was reading by the word method in wiiich each 
word is in effect nothing more nor less than a picture with a 
given name. Considered as a picture, the picture ** the '* is 
decidedly different from the picture ‘*The/' and it clearly 
confused the child to hear the same name applied to dissimilar 
pictures. When she was far enough advanced to begin the 
use of printed school primers she no longer had any difficulty 
in recognizing words beginning with capitals. 

The composition book primer was not wholly satisfactory. 
Its leaves were of such flimsy paper that in the hands of a 
baby they were readily torn ; and we were obliged to keep it 
out of her reach except when an older person could be present 
to watch oyer it. To obviate this difficulty I procured a 
sheet of artificial wall-board of the type of Beaver Board,” 
and sawed it into pieces about nine inches long by seven 
inches wide, on which the lessons prepared for her were 
pasted. The boards so prepared were practically indestruc- 
tible, and served not only as a reading text, but as a toy as 
well, with which the baby might play at her pleasure. Martha 



226 


TEUMAN 


took kindly to these boards, and when twenty-three months 
old ordinarily spent as much as an hour each day on the 
floor, playing with the boards, and reading the lessons aloud 
to herself. After she had mastered the contents of some 
fifteen of these boards, had acquired a reading vocabulary 
of about one hundred and fifty words, and liad developed 
considerable proficiency in reading, ordinary school primers 
were placed in her hands. 

At the age of twenty-four inoiitlis she had a reading vocabu- 
lary of over two hundred words. She is at the time of this 
writing twenty-six and one-half months old, and has a reading 
vocabulary of over seven hundred words. In addition to the 
matter specially prepared for her on the boards, and in addi- 
tion to considerable matter mastered in various nursery books, 
she has finished four school primers and is about half way 
through a fifth. Her vocabulary of spoken words is very 
extensive, so much so that I liave given up trying to keep 
track of it; but it must be well over two thousand words. Her 
pronunciation has by no means kept pace with her progress 
in reading ; but her expression while reading leaves little to 
be desired. 

Because of lack of time very little has been atteiiij)ted in 
the way of 'developing her mathematical sense. When she 
was twenty-one months old she had acquired the use of the 
words ''one/' ^^two/' "three/' "four," "five," "six," and 
"seven," but without any concept of the iiuinher value ex- 
pressed by the words. At that age I spent many hours, and 
exhausted every resource of my ingenuity in an attempt to 
get her to recognize the number of objects up to three, but 
without success. She had absolutely no niathematical sense 
at that age, although her ability to recognize colors and word 
forms was already well developed. The first glimmering 
of a mathematical sense appeared during her twenty-third 
month, when she began to count small groups of objects cor- 
rectly. By the time she was twenty-four months old she 
recognized and read the printed numerals up to 100, and cor- 
rectly counted groups of objects up to ten. No effort has since 
been made to develop her mind in this direction, 

O vying to pressure of other matters 1 have been able to give 
her little attention since her twenty-fourth month; and for 
some time have, devoted to her only a lialf hour or so in the 
evening two or three times a week; so that her development, 
considerable as it is, by no means approaches the limits of 
possibility. Indeed, I am much impressed with the idea that 
the limits of the baby mind have never been sounded. It 
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appears to be capable of performing feats beyond the powers 
of the mind of either the adult or the child of school age. As 
an illustrationp it is no uruisuai thing for Martliap when condi- 
tions are favorable, to cover twenty pages of simple new 
matter in a j)iimcr and add twenty or more new words to 
her vocabulary in a single session of half an hour. The in- 
stant her eye encounters an unfamiliar word she exclaims 
“What’s that?'’ I pronounce the word for her once, or at 
most twice, have her repeat it, and it is stamped in her mem- 
ory; and thereafter she recognizes and pronounces it in what- 
ever connection she meets it. In doing this she receives no 
aid from phonics. Up to the present time she reads by the 
word method only. The lightniiig-like rapidity with which 
her mind, apparently without effort or concentration, assimi- 
lates new word forms is almost uncanny. Since l)e ginning 
this article I have had an opportunity to put this ability to a 
somewhat strenuous test. I brought the child to my office to 
spend the day with me away from the distracting influences 
of family life. I gave her a primer she had not previously 
seen — '' Gordon’s Reader, Book I.” She read, with frequent 
intec'vals of happy play, for about three hours and a half, 
when she rebelled and refused to read furtlier. During this 
period she covered the first forty-four pages of the primer 
(excluding three pages of verse), or a total of 2,464 words. 
In this number of pages she encountered fifty-one unfamiliar 
word forms, whicli were pronounced for her until she was able 
to repeat them, but which were not reviewed. The book was 
then put avvay for thirty hours, at which time of the fifty-one 
new words she recognized thirty-eight and failed on thirteen. 

As the baby Jnind doubtless foreshadows tJie mind of the 
child of school age, a fact observed during the course of the 
experiment should be of interest to the educator, While it 
is true that her baby mind is capable of feats beyond the 
powers of older minds, tliis power displays itself in its highest 
perfection only duiing those hours of the day when hpr 
physical vitality is at its best. When physical weariness super- 
venes the collapse of the mental powers is more absolute and 
complete than in the case of an older child. In Martha's 
case, her mental powers are not at their highest immediately 
after awakening from a refreshing sleep. They begin to 
sparkle about two hours after siie awakes, blaze forth in their 
greatest brilliancy four, five, or six honivS after awakening, 
and then gradually decline. As bed time approaches they 
die out almost comi)lctely. Then, even if she expresses a 
desire to read, as she often does, her mind wanders from tlic 
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printed i^age, slie is iinahle lo assiiiiiK'ile new word forms, 
which leave no ini\)i'cssion on her ineniory, and she completely 
forgets words with which she lv,\^; lon^ been lamiliaw 
Since iindertakinig llie oxperiniciit I ha^'^c l)ceii warned by 
kindly (riends against “ over-tuxiu^ " the lialw's luitid, and 
have been favored with citaiions Iroin ihe \vf)rks of educators 
containing; grave warnings against straining tlic mental powers 
of the young. The answer lo such warnings appears lo me 
to be, liryt, that Llic l)nl)y mind is naturally intensely active, 
and if Martha had been left lo her own devices during the 
periods devoted lo teaching her, her mine! would have been 
just ns actively occupied wiili sojiietliing of no ulterior value 
to her as it wiis in fact occupied with learning lo road; and 
second, that it is impossible to drive the l)al>y mind l)eyoncl that 
which affords it pleasure, whctlier such pleasure is found 
in an act itself or in anticipalion of a reward for doing the 
act. I have stated that at one stage in her development I 
occasionally lightly spanked her to get her to read, and, un- 
explained, this statement ought imply that I thereby forced 
her lo mental effort. The fact is, however, dial die spunking 
merely served to wrcsi her allenlion from dolls and toys. 
When hcv attention was so diverted I directed it to tlie reading 
matter, a new interest and pleasure .supervened, and slie forgot 
her dolls. When the lime comes, as it often docs, when 
reading teases to he a pieusure to her, and her imeresYcd 
attention can no longer lie coiiimaiidccl, 1 liave yet to discover 
a method of forcing her to proceed. 
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The problem in these experiments was to find how various 
groups of children would rank a series of picture cards accord- 
ing to the aesthetic value of the pictures. The experiments 
were carried on with nine groups of twenty grammar school 
boys and nine groups of twenty grammar school girls chosen 
at random from the grades 8B, 6B, 6A, 5 B, 5A, 4B, 4A, 
3 B, and 3 A of the Hebrew Orphan Asylum, New York 
City. The material used for the ranking consisted of 16 
picture postals representing illustrations of rliymes and songs 
for children. The pictures were spread out at random on a 
tabic, and the child asked to find the most beautiful of all. 
As soon as the child had selected a card he was told to find 
the most beautiful of those that were left. This demand was 
repeated again and again until the child understood that he had 
to go on finding the most beautiful of those that remained. 
Each child was taken separately and was not allowed to see 
how the other children arranged the cards. The average posi- 
tion for each card was calculated, and the resulting eighteen 
series of values were correlated in the following way: each 
grotrp of boys was correlated with each group of boys; each 
group of girls was correlated with each group of girls; and 
finally each group of boys was correlated with the corre- 
sponding group of girls, so that class 8"B of the boys was 
correlated with class 8B of the girls, class 6B of the boys 
was correlated with class 6B of the girls, and so on, The 
correlations were found by the product-monients’ method of 
Pearson, They are given in table I, table 2, and table 3. 
With one exception (table 3, 6 A) all three tables show high 
correlations and a small probable error, a fact which justifies 
the following conclusions : 

L Bclinfccn the linnfs of grade S B and grade J A, and under 
our conditions^ the ranking order of a group of pictures is to 
a high degree the same for all the grades. 

2. Bchvecu the Hmits of grade S B and grade j A, and under 
oiir conditions, the ranking order of a group of pictures is to 
a high degree the same for both sexes. 
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Table I* 


Correlations op Boys’ Classes with Boys’ Classes 



8B 

6B 

6A 

5B 

5A 

413 

4A 

3B 

3A 

8Q 


0.80 

0.34 

0.61 

0.50 

0.71 

0.56 

0.42 

0.37 



0-06 

0.15 

0.11 

0 13 

0.09 

0,12 

0,14 

0.15 

6B 

0,80 


0.40 

0.81 

0.48 

0.89 

0.61 

0.69 

0.63 


0,06 


0,14 

0,06 

0.13 

0.15 

O.U 

0.09 

0\10 

6A 

0,3d 

0.40 


0.49 

0.71 

0.44 

0.58 

0.15 

0.47 


0.15 

0.14 


0,14 

0.09 

0.13 

0,11 

0.16 

0.13 

5B 

0.61 

0,81 

0.49 


0.55 

0.99 

0.73 

0.75 

0,73 


0.11 

0.06 

0.14 


0.12 

0.02 

0.09 

0.07 

O.OB 

5A 

0.50 

0.48 

0.71 

0.55 


O.QO 

0.71 

0.52 

0.56 


0,13 

0,13 

0.09 

0.12 


0,11 

0.08 

0.12 

0,12 

4B 

0,71 

0.89 

0,44 

0.99 

0.60 


0.73 

0.79 

0.67 


0,09 

0,15 

0.13 

0.02 

o.u 


0,08 

0.06 

O.U 

4A 

0.56 

0.61 

0.58 

0.73 

0.71 

0.73 


0.60 

0.80 


0,12 

0,11 

0.11 

0.09 

0,08 

0.08 


O.U 

0,06 

3B 

0,42 

0.69 

0.15 

0.75 

0.52 

0.79 

0.60 


0.77 


0.14 

0.09 

0.16 

0.07 

0.12 

0.06 

O.U 


0,07 

3A 

0.37 

0.63 

0,47 

0.73 

0.56 

0.67 

0,80 

0.77 



0.15 

0.10 

0,13 

0,08 

0,12 

O.U 

0.06 

0.07 


S 

0.52 

0.66 

0.45 

0,71 

0.58 

0.73 

0.67 

0,59 

0,62 


8 


*A11 correlations are positive. Tlie figures beneatji the coviolations 
give the probable citots. The averages are calculated from three positions. 
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Table 2 * 

Correlations oi- Girls’ Classes with Girls’ Classes 



SB 

6B 

6A 

5B 

5A 

4B 

4A 

3B 

3A 

8B 


0,73 

0,79 

0.76 

0.86 

0.84 

0.78 

0.53 

0.77 



0.08 

0,06 

0.07 

0.04 

0,05 

0.07 

0.12 

0.07 

6B 

0.73 


0.94 

0,97 

0.93 

0.93 

0.96 

0.81 

0,80 


0.08 


0,02 

0.01 

0.02 

0,02 

0.01 

0.06 

0.06 

6A 

0.79 

0,94 


0.89 

0.90 

0,86 

0,89 

0.69 

0.76 


0.06 

0.02 


0,04 

0.03 

0.04 

0,04 

0.08 

0.08 

5B 

0.76 

0.97 

0.89 


0,78 

0,95 

0.95 

0.83 

0,83 


0.07 

O.OZ 

0.04 


0,07 

0,02 

0.02 

0.05 

0.05 

5A 

0.86 

0.93 

0.90 

0.78 


0.96 

0.95 

0.84 

0.87 


0.04 

0,02 

0.03 

0.07 


O.OI 

0.02 

0.05 

0.04 

4B 

0.84 

0.93 

0,86 

0.95 

0.96 


0.94 

0,82 

0.85 


0.O5 

0.02 

0.04 

0.02 

0.01 


0.02 

0,05 

0,06 

4A 

0.78 

0.96 

0,89 

0.95 

0.95 

0.94 


0.84 

0.89 


0.07 

0,01 

0.04 

0.02 

0.02 

0.02 


0.05 

0.04 

3B 

0.53 

0,81 

0.69 

0.83 

0,84 

0-82 

0.84 


0,79 


0.12 

0.06 

0.08 

0.05 

0.05 

0.05 

0.05 


0,06 

3A 

0.77 

0,80 

0.76 

0,83 

0.87 

0.85 

0.89 

0.79 



0.07 

0.06 

0.08 

0.05 

0.04 

0,05 

0,04 

0.06 


2 

0.76 

0,88 

0.84 

0.87 

0.89 

0.89 

0.90 

0,77 

0.82 


8 

* All correlations are positive. The figures beneath the correlations 
give the probable errors. 
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Table 3* 

CORRILLATiONS OF BoVS’ CLASSES WITH GlRLS' CLASSES 



r. 

p. e. 

8B 

0.7B 

0.07 

6B 

0.G6 

0.09 

6A 

0.06 

0.17 

5B 

0.77 

0.07 

5 A 

0.56 

o.u 

4B 

0.78 

0.07 

4A 

0.60 

0,11 

3B 

0.60 

oil 

3 A 

0.76 

0.07 


9 

0.62 



*All correlations are positive. 

The tables do not suggest any development in the aesthetic 
judgment between 3 A and 8 B. The question is whether 
there is a slight development in the jtidgmcnt, a development 
so slight that it is covered as long as \vc consklej- only eacli 
class by itself. If we take the sum of tlie correlations of 
each class with its first and second neighbors for all the classes, 
and divide this suin by the number of correlations that enter 
into the stun, we obtain for the boys 0.620 and for the girls 
0.895. If we determine in the same way the sum of the corre- 
lations of each class with its third and fourth neighbors and 
divide this sum by the number of correlations that enter into 
the sum, we obtain for the boys 0,620 and for the girls 0.883, 
Comparing these two pairs of nuinbers we find that the girls 
as well as the boys show a tendency to correlate higher with 
those classes that are near in grade than with those that are 
farther removed. The same tendency is brought out in the 
following way, We consider the averages of the correlations 
of each class with each class as represented in the last row 
of table 1 and table 2. We omit 8B because the difference 
between 8B and the following grade is greater than that be- 
tween the others and their first neighbor. We take the four 
outer and the four inner grades together, forming the sum 
of 6 B, 6 A, 3 B, 3 A, on the one hand and that of 5 B, 5 A, 
4B, 4 A, on the other hand. The sum for the outer group 
is 2,32 for the boys and 3.31 for the girls. The inner group 
gives the sum 2.69 for the boys and 3,55 for the girls. The 
correlations for the inner groups are higher than those for the 
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outer groups. Thei'e exist more classes tliat are near in grade 
for the inner groups than for the outer groups. The greatest 
differeiice between an outer class and the class it is correlated 
with is seven grades; the greatest difference between an inner 
class and the class it is correlated with Is four grades. We 
thus find again the same tendency to higher correlation in 
the classes that arc nearer neighbors than in those that are 
farther removed. 

Table 4 

CORRELATiONSOI? GRAMMAR SCHOOL GROUPS WITH COLLEGE GROUPS 
Columbia Barnard 


8B 

4 - 0.08 

p, e. 
drO . IS 

r, 

— 0.41 

p.e. 

± 0.14 

6B 

— 0.34 

± 0.15 

— 0.49 

± 0.13 

6A 

+ 0.25 

± 0.16 

— 0,60 

± 0.12 

5B 

— 0.28 

± 0.16 

— 0.51 

± 0.12 

5 A 

+ 0.04 

± 0.17 

— 0,46 

± 0.12 

4B 

— 0,27 

± 0.16 

— 0.36 

± 0.15 

4 A 

+ 0.19 

± 0.16 

— 0.54 

± 0.12 

3 B 

— 0.44 

± 0.14 

— 0.33 

± 0.15 

3 A 

— 0.16 

± 0,16 

— 0.56 

± 6,12 

2 

— 

— 0.10 


— 0.47 



9 


The same experiment was carried on with a group of 20 
Columbia students and a group of 22 Barnard students. The 
correlatiojis between the ranking of the Columbia students 
and the boys* classes are given In table 4 under Columbia; 
the corresponding values for the Barnard students and the 
different girls* classes are shown in table 4 under Barnard. 
The table gives only negative correlations under Barnard and 
contains five negative and four positive correlations under 
Columbia. The correlations in the girls* group are high enough 
and the probable errors small enough to allow the conclusion 
that the selective principle in the Barnard group is the opposite 
of the selective principle in the grammar school groups. Not 
only is there no agreement between the taste of the College 
and that of the grammar school girls, but the Barnard group 
judges those pictures beautiful that the children consider least 
attractive, and the children prefer those pictures that the stu- 
dents reject in their aesthetic judgment. The same holds true 
with the groups of school boys and the Columbia College stu- 
dents, although the relation does not come out as clearly as 
with the girls. The average of the sum of all the correlations 
between Columbia and grammar school groups is — 0.10. The 
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corresponding figure for the girls’ gvov\ps is —0.47, Wc are 
thus allowed to conclude : 

3, Whereas there is a hujh uniformity in the (jroHp tasie 
of all the graumar school classes for boys, as u*cll as for girls, 
there is an absolnic break between the group iasic of the gram- 
mar school classes on the one hand and the college on the 
other hand. 

A control experiment was introduced to detenninc whether 
the break between grammar school and college groups is 
caused by the age difference or by the difference of the social 
standing of the observers, A group of ten children from 
grade 2, 5, 6, 7, all belonging to families from the upper 
middle classes, were asked to rank the pictures in tlic same 
way as the children from the orphan asyltim had clone/ This 
group was compared with a group from the orjihan asylum 
consisting of children from grade 3, 4, and 5. The correU' 
tion coefficient is +0-44 with a probable error ±0.14. This 
correlation is lower than all the correlations in tabic 2. Con- 
siderijig however that the control group consists of only ten 
observers, and that both groups which enter into the correla^ 
tion are mixed groups, a correlation which is more than three 
times as high as its probable error seems high ciiQiigh to 
deserve consideration. How inv\ch in such mixed groups the 
coefficient is influenced by chance is shown l^y the fact that 
the correlation of the control group with an uninixed group, 
class 5 A, — selected at random — is -1-0,52 with a probable 
error ±0.12. 

The coefficient of the control group with the Barnard 
group is — 0.25 with a probable error ±0.16, This correla- 
tion, like all the coefficients between the grammar school and 
the Barnard groups, is negative. It is lower than the other 
coefficients, but it nevertheless brings out quite dearly the 
fact that the taste of the two groups tends to go in opposite 
directions. The control experiment thus justifies the con- 
clusion : 

4. The break between the grammar school children and the 
college students is not due to a difference in the sochl standing 
of the hoo groups but to the age difference. 

If vve compare the correlations in the grammar school as 
given in table I and table 2, we notice that the figures are 
much higher for the girls than for the boys. This relation 
is best seen by considering only the figures for the sum of 
the correlations of each class with each other class as shown 

^ This experiment was conducted by Miss Mary C. Dorcnius. 
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in the last row of the two tables. This sum is higher for each 
single class in the girls^ table than in the boys^ table. The 
lowest figure in the girls' table is higher than the highest in 
the boys' table. K we add these sums and divide them by 
the number of grades I'epresented in the table (9), we obtain 
for the boys 0.614 and for the girls 0.847. The average devia- 
tion is 0.07 and 0.04 respectively. We thus conclude : 

5. Different yroups of girls agree more closely in their 
aesthetic judgment than groups of boys. 

It is interesting to note that the hoys correlate just as high 
with tile girls as with one another. The average correlation 
of the boys' groups with one another is 0.61; the average cor- 
relation for the corresponding classes of the two sexes is 0.62. 

Another sex difference is brought out by the comparison 
of the standard deviations, of the average positions of the 
pictures as given in table 5. The standard deviation is smaller 
in each grade for the boys than for the girls. The average 
sum of the deviations is 36,69 for tlie boys and 57.70 for the 
girls. The mean deviation of these deviations is 2.28 and 3.40 
respectively. We lhu.s conclude; 

6, The average positions of the pictures differ more from 
one another in groups of girls than in groups of boys. 

Table 5 

Standard Deviations of the Average Positions of the Pictures 

Boys Girls 

fi B 33.1 < 65.9 
6 B 40.9 < 56.0 
6 A 34.3 < 62.5 
5B 37.0 < 60.3 
5 A 35.1 < 57,9 
4B 35.5 < 53.8 
4 A 36.9 < 54,6 
3B 42.2 < 53,2 
3 A 35.2 < 56.1 

2 36.7 < 57.7 

9 

A similar relationship is brought out by the comparison of 
that measure of variability which has been introduced by 
ITollingworth into the psychology of ranking, i. e., tiie ratio 
M.V./P.^ M.V, designates the average variability and P the 

- Holiingworth, H. L. "Judgments of the Con\k^\ Psychol. Rev. 
vol. i 8 , iQH, p. 143 . See also the same author's " Experimental Studies 
in judgment," 1913 , pp. 116 - 117 . 
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total juinibcr of position.^ in Llic scale; Ihiis desig- 

nates the average variability divided by the iiuniher of posi- 
tions. The values for this ratio are given in table 6. The ratio 
is higher in each grade for the boys than for^ the girls. The 
average (or the lioys is 0.221» that for the girls 0.180. The 
average deviation is 0.0038 for the hoys and 0,009 for the 
girls. These facts allow the conclusion : 

7. Ivsulc ihc proul^ ihr (jirh uiyrrr cfnscly i)i Ihcir 

acsfhe'iic jiidgwoii than ihc hoys.^ 

The same relationship obtains again for the Cohuuhia and 
Barnard groiip, M,V./IT being equal lo 0.210 for the men 
students and 0.177 for the women sLiulcnts. 

It is evident that there is a certain connection between 
the sixth and the seventh conclusion. If all the olxservers had 
exactly the same taste, so that each observer would choose 
that plctv\re as hrst that all the other observers eou'ridered 
best, and if this held good for the second, third, and all the 
other clioiccs as well, then the standard deviation for the aver- 
age positions from their arithmetical mean would !)e a maxi- 
mum and the M.V./P would be a niinijiiuin. In this case 
M.V./P would be zero and cr would he detenu ijied only by 
the niimher of pictures. On the oLl\er hand, if there were no 
agreement in the taste at all, we would obtain Llie same rank 
order as if such order were determined only l)y cliajice. Tf 
in this case a large cnovigh nvunher of ohsevvers is taken all the 
pictures will have the same average positions, aJid cr will l)e a 
inininnini, namely zero. In this case the M.V./P will reach 
its maximum, which is for any nnml’jcr of iiietures 0.250 as 
long as the number of positions is the same as Llie number 
of stunuli which have to be distributed ‘over these i)OsiLion.s.^ 
Iti these two cases there is a one-to-one relation between rr and 
M.V./P. But this one-to-one relation subsists only in these 

3 With regard to experiments giving smaller . variabilio^ fur girls 
tliaii for boys compare William Stern, Diffcmilrclli' KJH, 

pp, 276-278. 

If the number of observers is large enough each pictnvc takes each 
position just as often as each other position so long as \vc have no 
selective principle bnt only a chance distribution. In case we have x 
positions, X pictures, find n observers (n being great enough) wc obtain 
the same value for M.V./P. as if cacli picture lakes eacli posi- 
tion only once. In this case each picture lakes once the position I, 
once the position 2, once the position 3, and so ou up to position x-i 
and finally position x. The arithinctical nicau of all tlic x positions is 

X (x + l) X+I. 

The deviations of the single position from this 

2X 2 

average position are: 




AESTHETIC JUDGMENTS OF SCHOOL CHILDREN 237 


extreme cases; in general there is a certain mathematical inde- 
pendence between these two values, Only some of the changes 
in the one factor influence the other factor; other changes 
are without effect. The fact that there is a certain mathe- 
matical independence proves that the conclusions 6 and 7 
have each a meaning for itself. The same fact may be 
brought out by comparing the a and the A'LV./P AJ^ahics in 
the following way. If we arrange the ers of the boys accord- 
ing to their values beginning with the lowest and ending with 
the highest, we obtain the series : 8 B, 6 A, 5 A, 3 A, 4 B, 4 A, 
5 B, 6B, 3B. Arranging the M.V./P values in the opposite 
way, beginning with the highest and ending with the lowest, 
wc obtain the series i 8 B, 5 A, 6 A, 3 A, 4 B, 5 B, 4 A, 6 B, 
3B. The two series agree quite well hut not so closely as 
they would in the case of a mathematical connection. We 
obtain the same result by comparing the corresponding values 
for the girls, as may be easily seen from table 5 and 6. 

If instead of comparing the M,V,/P's of the boys and the 
girls we consider the variability of the individual cards in 
the groups of boys and the groups of girls, we find another 
sex difference which, although not so (^ronaunced as the tiuee 
preceding sex differences, may be noticed easily in table 7. 
Since we are interested only in a comparative study of the 
two sexes, and since the number of stimuli as well as the 
luimbcr of positions is the same in all groups, the gross varia- 
bility gives just as good an insight and is more exact than the 
ratio M.V./P, for small -differences might be easily covered 
by the division by the number of positions. The average devia- 



X X-f-U /X X X + H X X x + l 

\2 21 \22 2 I \2 2 21 

Adding these deviations wc obtain — . The average of this sum 

4 

X 1 

gives M.V.= — and M.V./P = — =^ 0 . 25 . For odd numbers we 

4 4 

x—1 1 

obtain M.V./P = . The greater x, the nearer will M.V./P be to 

X 4 

X 1 1 

0.25; for x = 11, it is already 0.99 times 0.25, — — = 0.25. 

4 

The ratio M.V./P can never be greater than 0.25 nor smaller than 0. ^ Thus 
this relation holds for odd as well as for even numbers. 
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Table 6* 

M. V./P OF THE Average Positions of the Pictures 

Boys Girls 

8B 0.226 > 0.15^) 

6B 0,2Ui > 0.187 
6 A 0.224 > 0.168 
5B 0.222 > 0.174 
5 A 0.225 > 0.183 
4B 0,223 > 0,191 
4 A 0-219 > 0.1R9 
3B 0.212 > 0,192 
3 A 0.224 > 0.181 

2 0.221 > 0,180 

9 

correlations are positive. 


Table 7 


Variability of the Better and Poorer Carps 


Boys 

Good Bad 
cards cards 

8B 29.895 > 28.005 
6 B 27.66 >27.585 
6 A 29.255 > 28.19 
5B 28.695 > 28.035 
5 A 30,785 > 26,715 
4 B 29.035 > 28.145 
4 A 26.28 <29.79 
3 B 27,51 >26.785 
3 A 29.075 > 28.17 


Gills 

Good Bad 

cards cards 

10.145 < 21.595 
22.99 < 24.84 
20.395 < 22,705 
20.30 < 24.26 
23,235 < 23,73 
24,655 >24.14 
25.28 > 23.185 
26.11 > 22.95 

22.085 <24.22 


— 28.688 > 27.936 22.688 < 23.514 

9 

tioHs arc divided np so that the eight better cards arc taken 
together, and the eight poorer cards together. Tlie sums of 
the average deviations of the better cards are given under 
“good cards,” and the sums of the average deviations of the 
poorer cards are given under bad cards.” With the excep- 
tion of one class, the figures for the boys are greater in the 
first column than in the second column. The boys agree more 
closely in their dislikes than in their likes. The opposite 
relation^ obtains with the girls. The girls agree more 
clqscly in their likes than in their dislikes, although this rela- 
tion is not so clear .as that with the boys, three classes being 
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different from the others. We are never theJess aJlowed to 
conclude : 

8 . 5031 ^ agree more in their dislikes than in their likes; girls 
agree more in their likes than in their dislikes. 

Comparing the Columbia and Barnard groups in the same 
way we see that here too the same relationship obtains. The 
figures for the Columbia group are in the good half 27.50 and 
in the poor half 26.37. The Barnard group gives 22.54 and 
22.64 respectively. The same results were obtained — as far as 
girJs are concerned — by HoJJing worth with a group of ten 
girls in experiments on the judgment of tlie comic.^ In his 
experiments on the judgments of persuasiveness, however, 
liollingworth found the opposite relation with a group of 
twenty boys and a group of twenty girls.^ Nor did the results 
agree in experiments which the present writer made with dif- 
ferent groups and different material on the aesthetic judgment."^ 

If we combine, instead of the good and bad cards, the 
extreme and middle cards, taking together the cards that 
occupy the first, second, third, fourth, thirteenth, fourteenth, 
fifteenth, and sixteenth position on the one hand, and all 
the other cards on the other hand, we obtain results as repre- 
sented in table 8 . Column 1 and column 2 compare the 


Table 8 

Variability of the Extreme and Middle Cards 


Boys Girls Boys Girls 

Extreme MSddle Extreme Middle Differ- Dif/er- 


cards cards cards 

8B 28.935 < 28.965 17.805 

6 B 27. '135 < 27.810 22.490 

6 A 28.820 > 28.625 19.185 

5 B 26.715 < 30.015 18.710 

5 A 28.225 < 29.275 20.775 

4B 27.265 < 29.915 23.280 

4 A 26.620 < 29.450 21.4Q5 

3 B 26.515 < 27.780 23.195 

3 A 28-020 < 29.225 22.785 



cards 

ence 


enre 

< 

22.035 

0.030 

< 

5.130 

< 

25.340 

0.375 

< 

2.850 

< 

23.915 

—0.196 

< 

4.730 

< 

25,850 

3.300 

< 

7.140 

< 

26.190 

1,050 

< 

5.415 

< 

25.515 

2.650 

> 

2.235 

< 

27.060 

2.830 

< 

5.655 

< 

25.865 

1.265 

< 

2.670 

< 

23.520 

1.205 

> 

0.735 


— 27.617 < 29.007 21.070 < 25.132 1.390 < 4.062 

9 


^ /. q., p. 141, 

0 Hollijig-wDrlh, H, L, “ Jiidgnjents of Persuasiveness.'’ Psychol. 
Rev., vol, 18, TQLT, p. 256. 

"Correlation between Aesthetic and Recognition Value" to be pub- 
Jished later. 
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extreme and middle values for the boys ; column 3 and 4 show 
the corresponding values for the girls. With hut one excep- 
tion tlie variability is sinaller in the extreme values than in 
the middle values,** Column 5 and 6 give the diHerenecs 
between these two groups for the boys and girls, \Yith two 
exceptions these differences are smaller with the hoys than 
with the girls. The table thus allows the conclusion i 

9. The diffi^rcjice in the variability betx^een the cxlrenie and 
middle pictures ^euds to be greater in groups of girls than m 
groups of boys. 

This relation is not found in the Barnard and Columbia 
group- 

The fact that our experiments yield a considerable number 
of values for the M.V./P allows us to get a certain insight 
into this ratio. Before turning to our values, however, it is 
necessary to. consider the literature about this problem. Hol- 
lingworth introduced the ratio M.V./P instead of the crude 
M.V. used by Wells in his experiments on the variability of 
individual judgment,® Wells in his comparison of the rank- 
ing with different material (preference' of picture postals, dif- 
ference in pairs of colors, and weight), conies to the con- 
clusion: "It has appeared that in the first class the judgments 
of the individual cluster about a meai'i which is true for that 
individual only, and which varies from that of any other indi- 
vidual more than twice as niuch as its own judgments vary 
from it; that in the second class, with the colors, the varia- 
bility of the successive judgments and those by different indi- 
viduals markedly approached each other, but still j)rescrved a 
significant difference; while in the third class, with the weights, 
we found that there might be even an excess of the individual 
variability over the 'social.' This comparison seems lo afford, 
to a certain extent, a ciiiantitative criterion of the subjective."^® 

Instead of using this ratio of the individual and social 
variability, the " In ter-Intra- Quotient/'^' Hollingwortli pro- 
poses the M.V./P : " This ratio M.V./P can then be used as 

® The same results were obtained in five other group experiments 
with college students, Cf. “Correlations between Aesthetic and 
Recognition Value."' 

*^Tbis problem is only part of the general problem of the reduction 
of measures of variability for comparative purposes. We need not 
enter into this general problem since our interest centers only around 
the specific reduction by the number of positions. 

Wells, Frederic Lyman, “On the Variahiifty of Individual Judg- 
ment."" Essays philosophical and psychological in honor of IVilliafn 
James, pp. S47-5d6. 

Stern, William. 1. c., p, 259. 



AESTHETIC JUDGMENTS OF SCHOOL CHILDREN 241 


a reliable index of the objective character of judgments and 
witli a greater nccuracy than the crude M.V. employed by 
Wells and again: “The size of this ratio would become 
smaller as the material came to be selected so as to disclose 
more pronounced or more objectively measurable differences.”^^ 
Comparing different material which has as the only constant 
factor the basing of the judgment on the affective reaction to 
the stimLillis, Hollingworth finds that with different groups 
of observers and with a widely ranging value for P, M,V!/P 
is usually 0.20, and with high reliability.^’^ In contrast to 
experiments where the judgment is based on the affective re- 
action to the stimulus Hollingworth observes that in experi- 
inejits with more objectively measurable differences this ratio 
becomes smaller. Thus figures gained by Downey in experi- 
ments in the Judgments of resemblance of j^enmanship yields 
according to Hollingworth, M.V./P = 0.165, =0,1S7, and 
= 0,168.^'* Wells' experiments with colors and weights give 
M.V./P =0.086 and M,V./P= 0.136 respectively. In his 
later publication, however, Hollingworth suggests giving up 
the difference between objective and subjective judgment: 
” — judgments of intensity, etc., will vary as much as those 
of preference if the differences afforded by the material are 
sufficiently slight.”^® And again: “It is to be expected that 
various sets of niaterial, of the same content but with differing 
degrees of difference between successive items would show 
the same difference in ' subjectivity ' as those found with dif- 
ferent kinds of material.”^^ Our material supports this con- 
clusion. We find values for the ratio M.V,/P as high as 0,226 
and as low as 0.159. Hollingworth's table representing ten 
different groups shows as the highest value 0.250 and as the 
lowest 0.180.^^ Taking Hollingworth's and our own material 
together, we thus find a variation between 0.159 and 0.250. 
These figures are taken only from experiments based on a 
“ subjective ” category. The more “ objective ” experiments 
on the resejnblance of penmanship vary in this ratio frojn 
0.157 to 0.168. The still more “objective" experiments of 
Wells show a ratio of 0.136 for weights and a ratio of 0.0B6 

'* Judgments on Comic,*' p. 145. 

Jbtd.j p. 163. 
p. 145. 

Ibid., p. 145, 

Hollingworth, H. L. '"Experimental Studies in Judgmei\t," 1913, 
pp. 116-117. Wc consider here only the one side of Hollingworth's 
analysis of the subjective, "the ratio of variability to series length.” 

Ibid,, p. 144, 

Ibid.j p. 144. 
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for colors. Since HollingAvorth's calculation jmkes the rank- 
iug of the weights appear more subjective than the ranking 
of the colors, and since this is in direct opposition to Wells' 
interpretation, we are justified in taking tlicsc two experh 
merits in one class. Instead of taking Wells' ten observers 
together as Holliiigworth did, I separate Wells' normal and 
abnonmi observers, and thus obtain M.V./P = 0.155 for the 
abnormal and M.V./P = 0.107 for the normal group in the 
experiment with weights.^" We thus obtain the following 
variations for our different groups: 


1( based on affective tone 0.250-0.159 

2) resemblance of penmanship 0.168-0.157 

3) color and weight 0.155-0.107 


The first and second groups overlap one another to a great 
extent, and the second and third groups come very close to 
one another. In view of the fact that the ratio M.V./P can 
vary only between 0 and 0.250, the variations of the first gi'oup 
are very considerable. It seems unjustifiable to select one 
value like M.V./P = 0.200 as a representative value for the 
first group. The ratio M.V./P i,s a function not only of the 
category of the judgment but of the group that judges and of 
the material judged. We may obtain tlie same value for 
M.Y./P with so-called siil)]ectivc as with .so-called objective 
judgment. The M.V./P is a measure for the strength of the 
selective principle in regard to a given group and "a given 
material. We measure the strength of this selective principle 
by the position of the M,V./P in the series of values repre- 
sented by atl possible values bctweeii 0 and 0.25. In a case 
where the selective principle is absolute, the M.VyP will be 
zero; in a case where the selective principle is so weak that 
the distribution is due only to chance, the ratio will be 0.25. 
Thus in the case of the ten observers who arranged 35 adver- 
tisements according to their persuasiveness (see Holliiig- 
wortlij Judgments on Comic, p, 144), the selective principle 
was so weak that it did not have any effect at all. The 
arrangement found there with ten observers was the same 
as a mathematical calculation would give. This example shows 
the importance of the M.V./P for the psychology of the rank- 
ing of advertisements. Only in case the M.V./P is smaller 
than 0.25, is the ranking of significance. Only in that case 
does there exist a principle of selection, 

Weils. I. c,, p. 545. 



RATE OF IMPROVEMENT OF THE FEEBLE-MINDED 
AS SHOWN BY STANDARDIZED EDUCA- 
TIONAL TESTS 


By ICATiiAniNii Munnocn^ Columbia University, Extension Department 


This study is an attempt to compare the rate of progress 
made by feeble-minded, with that of normal children, of the 
same mental age, in elementary school subjects. The subjects 
of the experiment were twenty-one feeble-minded individuals, 
who are at the State Institution for the Feeble-minded, at 
Pollc, Pa. The selection of individuals in the institution was 
made upon the basis of school grade. It was requested that 
all school pupils in Grades IV, V and VI (the highest grades 
represented in the institution) j should take part, There were 
37 pupils in these grades who took part in at least one of the 
tests the first year they were given. One year later, however, 
when the tests were repeated, only 21 of the original pupils 
were available. The others either had left the institution, or 
were ill, or were otherwise employed. The results of the 21 
who completed the tests only, are given heJ'e. All of these 
pupils but one, were still in school when the second set of 
tests was given, the one having dropped out in June, 1917. 

The first set of ie.sts was given during the last week of 
1916 and the first week of 1917. I have called this the 1917 
set of tests. The second set of tests was given one year 
later and is called the 1918 set. Exactly the same tests were 
given both years, and the procedure of giving them, insofar 
as it was possible to make it so, was identical. All tests were 
given by the writer. The tests were as follows; (1) Those 
given individually: Terman Intelligence Test and Sylvester 
form board test. (2) Those given in groups: Trabue Com- 
pletion test. Scale B; Thorndike Visual Vocabulary; Thorn- 
dike Reading, Scale Alpha 2; Woody, Addition, Subtraction, 
Multiplication and Division tests, all series B; Ayer*s Spell- 
ing, list T; Woodworth and Weils, Easy Opposites and Adjec- 
tive-noun tests. The pupils were also directed to write a 
composition entitled Christmas at Polk/' and to make a 
drawing, each, of a man and of a house. These latter were 
graded by the use of the Thorndike Handwriting Scale, the 
Hillegas Composition Scale and the Thorndike Drawing Scale. 

243 



244 


MURDOCH 


The procedure of giving ail Llic tests was exactly that indh 
cated by the author of each test, and the scoring also followed 
their methods precisely. In case of the coiiipusition and draw- 
ing tests, no time limit was given and llie final score was the 
median judgment of from four to seven com[)elent judges, 
using the judgment scales referred to. The Handwriting 
judgment was based upon the sample obtained in the writing 
of tile compositions. 

The accompanying table indicates the average school grade 
of the pupils ill 1917 (some were in ;i lower grade in arith- 
metic) ; and for both years, the pupil's chronological age, men- 
tal age (as revealed by the Terman test), and Iiiteliigencc 
Quotient. The class averages are given for each year, coin inns 
4 and 5. In the case of the visual vocabulary (row 9) and 
Ayer's Spelling test (row IS), a class score was obtained 
according to the directions of the authors of these tests. The 
mean square deviation of the distributions for each year is 
found in columns 6 and 7; the correlations between the 1917 
and 1918 series are presented in column 8, and the sigma of 
these correlations in column 9; the improvement (shown by 
the difference between the class scores for the two years), 
and the mean square error of the improvement are found in 
col Limns 10 and 11. 

An examination of column 8 ivnmediately intro^luees inter- 
esting speculation as tq the reasons for the very low correla- 
tions found between the 1917 and 1918 tests, The writer 
surmises that this is largely due to tlie very unequal rate of 
clcvelopiiient obtaining in the different individuaLs. An inspec- 
tion of the range in chronological ages, varying between twelve 
and twenty- three years, suggests one possible cause for this, 
although it does not seem to hold true throughout, l)y any 
means, that the greatest gains are made by the younger chil- 
dren. Particularly interesting are the low correlations found 
in inentnl age, .68, and in I.Q-, .79. The former perhaps may 
be partly explained by the fact that many individuals were 
over 16 years of age in 1917 and so would not be expected 
to improve mentally — whereas others were below this age, 
and, according to accepted belief, would he expected to show 
a mental gain in a year's time. The I.Q. correlation, how- 
ever, is not subject to this explanation, being always the ratio 
of the mental age to the chronological age, unless Lliis latter 
is over 16 years, in which case it is treated as tiiough it were 
16 years, According to Terman, the I.Q. is a constant factor 
in any individual, and the correlation foiuul between the I.Q-'s 
of any group of individuals, obtained upon two occasions, with 
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cither a short or long iiitervnl oE time elapsing, should theoret- 
ically be 1. 1 believe that the low correlation found in this 
study is due largely to the method pi’cscrilied, or at least 
allowed, by Tcrman, of scoring the tests. This method pro- 
vides, in the testing of defectives, that wlicn one tes^ at any 
age level is passed, the subject shall be allowed to try all 
tests at the next age level. But though Terinan admits that 
the subject may be given opportunity to try at a higher age 
level, even if he has failed on all tests for tlic preceding year, 
he does not insist uf>on this procedure, and his own advice 
concerning the desirability of avoiding fatigue suggests to the 
examiner the advisability of stopping when all tests at any 
year have produced failure, particularly when he has already 
spent somewhat more than one hour upon the examination. 
The examinations reported here were made in that way, being 
discontinued when there was complete failure at any age 
level, and the method has evidently introduced an error. A 
close inspection oE the individual records reveals the Eact that 
the lowering of the I.Q. correlations here is due j)rinci])ally to 
the great improvement in mental ages made by five pupils, 
and in each case an examination of the original scores of these 
pupils has revealed that the great apparent gain is due to the 
fact that having passed one or more tests at certain age levels 
in 1918 which were failed utterly in 1917, tlu* door was open 
for success at upper levels, and this success in the case of 
these five subjects was rather remarkiihle. The most marked 
illustration is that of a girl years old at the time of the 
first test with a mental age of 9, wlio, because of {jassi ng test 
6 at year XII in 1918 (repeating five digits revcr.sed), which 
test she had failed upon the previous year, was given further 
opportunity and succeeded with test 4 at XIV years (problems 
of fact), test 5 at XVI years (repeating 6 digits backward), 
and test 5 at XVIII years, or Superior Adult level (repeating 
seven digits backward), and advanced to a mental age of 11. 
The greatest advance in mental age, namely, froin 8-2 to 10-6, 
was made by a boy 17 years old at the time of the first test. 

The average nieiita! age in 1917 was found to be 9 years 
and 2 months. Since the purpose of this study is to compare 
the rate of progress of these feeble-minded individuals with 
that of normal children of the same mental age, noruis are 
given in our table, where such arc known to the author, for 
normal children in the 3rd ami 4th grades (columns 12 and 
13). These norms represent a near approach to the normal 
performance oE children of 9 years and 2 months, imd those 
of children one year older. This fact was detennined from 
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a study by Kelly (reported in Treacher's College Rccordj Sept. 
1917), of a completion test language scale, in which norms 
are given for both ages and grades, and it was inferred that 
the same relation between age and grade which was found by 
Kelly, would obtain, at leas* approximately, in all the tests 
reported in this article. (From Kelly's figures, by interpola- 
tion, we find more exactly, that children of 9 years and 2 
months correspond to Grade 2.8-f-.) The author regrets that 
the actual pi'ogress of the same normal children, made in a 
ycar\s time, could not have been used for comparison, instead 
of norms for two successive school grades, but in the absence 
of the desired data, the difference between these norms for 
grades 3 and 4 surely offers a reliable estimate of the improve- 
ment which would be made by a group of normal children of 
9 years and 2 months, who would repeat the tests after an 
interval of one year. 

The norms here reported for normal children in grades 3 
and 4 are to be found in the original report of the tests given 
by their various authors in the case of the Teniian Form 
Board, Trabue and Woody tests, In the Thorndike Reading 
test and the Hillegas Composition Scale, no norms are given 
below the fourth grades. In the Ayer’s Spelling test, scores 
for the T list are not given below the fifth grade. The norms 
here given for the Hillegas Composition Scale are published 
in the Teacher's College Record of January, 1917, as tentative 
standard scores obtained from results in eleven city school 
systems. The handwriting norms are from an nnpublislied 
study made in the Department of Educational Administration 
at Teacher's College, from results obtained in eight cities. 
Many of the standard scores arc in terms of medians. These 
medians, however, have been obtained from large groups in 
which the distribution probably followed the normal curve, 
so, for practical purposes, they are quite comparable to the 
averages used in the present study. 

In every case of the school subjects in which comparison 
can 1)e made between the feeble-minded and the normal, it 
will be seen that our group of feeble-minded children in 1917, 
did better than noi’inal children of the same mental age, an 
interesting corroboration of Goddard's belief that feeble- 
minded can do more at certain tasks because they have had 
much more practice with them. This is true of the Language 
Completion test (row 8), of the four operations of arith- 
metic (ro^vs 11-14), and of handwriting (row 16). The 
Thorndike Reading Scale norms (row 10) show that the 
feeble-minded in 1918 did better in this test than normal chil- 
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dreii of the same mental age (4th grade). In Composition 
(row 17), however, the reverse is true, normal fourth graders 
outranking our group in 1918, by a score of 35 to 31,65. 

In many of the tests we seem to be at, or near, a point where 
the "overtaking'’ is taking place, for we must now turn to 
our original problem, which was to compare tlie rate of im- 
provement of the two groups. 

Here oiir data seem, all to point unreservedly to one con- 
clusion, which is that the rate of learning of feeble-minded 
children in these elenientaiy school subjects is less than the 
rate of normal children at the same mental level. Tlic form 
board test (in which the score is in terms of time taken to 
put the blocks in position), the language completion test, all 
the arithmetic tests and handwriting all give the same results. 
The same is furnished by the reading scale (row 10), if com- 
parison is made between the amount of improvement made 
in one ye;ir by normal children starting in the fourth grade, 
The fifth grade norm given by Thorndike is 5.75, which shows 
a gain of ,50 in one year, The feeble-minded children gained 
only .16 in one year. The same Comparison lie tween the Fourth 
and Fifth Grades in Composition (4tl\ Grade 35, 5th Grade 
40, row 17), shows a nnich larger gain made by normal than 
by feeble-minded children in one year's time. The same thing 
can be seeh by studying Ayers’ norms for Spelling, row 15, 
Improvement in any of his spelling lists, from one grade to 
the next, is much greater than the gain made by our group 
in the T test. 

One possible explanation of these results might be that the 
instruction of the feeble-minded group was poor, and that the 
time they spent in school was less than is the case with normal 
children. I believe, from consulting with the Superintendent 
of the Institution, that the second of these conditions does 
exist, hut that, on the other hand, the instruction is given 
in small classes and by competent teachers, and can therefore 
be supposed to be above the average of schooling hi general. 
This fact would probably offset the other, that the length of 
time spent in school 'each day is slightly less than in the case 
of most children. 

The most probable explanation for our results seems to lie 
in the subjects themselves. Common sense has long been 
of the opinion that feeble-minded children learned less quickly 
than normal children at their same mental level, and our 
results would seem to add little to our knowledge, were it 
not for the findings of "Woodrow, reported in the Journal of 
Educational Psychologyy February, 1917, Woodrow trained 
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groups of feeble-minded and of normal children of the same 
mental age, in a geometrical fofm sorting test, and found that 
the rate of improvement for the two groups was similar. 
These results, Woodrow thinks, " strongly suggest that it is 
not inability to learn which characterizes incapacity for mental 
development, but inability to grow. . . The results 

of the jM'escnt study seem to indicate that if the term “ learn- 
ing" can be properly applied to improvement in the elemen- 
tary school subjects, that " inability to learn "—at least at the 
average rate — does then characterize incapacity for mental 
development. The discrepancy between Woodrow’s results 
and those reported here seems to the present writer to be 
due to a difference in the test material used. Woodrow’s test 
was OJie of pine habit formation, in which little analysis or 
abstract activity was required. Since it is in just this power 
to respond by partial activity or analysis that the _ feeble- 
minded are below the normal, in the opinion of many writers, 
one would naturally expect to find improvement in functions 
demanding this ability to be less than in cases of concrete 
habit formation, and this is what has been found in this 
investigation. 

As for so-called mental age, whatever this well-known term 
may mean, according to the results of the present study, it 
does not mean either ability to do the same grade of work 
as that done by others of the same mental age, in most of the 
elementary school subjects; nor does it mean ability to make 
the same rate of progress in these same school subjects. 



A GROUP POINT SCALE FOR MEASURING GEN- 
ERAL INTELLIGENCE, WITH FIRST RESULTS 
FROM 1,100 SCHOOL CHILDREN ‘ 


By S. L. Press KV and L. W. Pre.ssey 


L Origin and Plan of the Scale 

In the autumn of 1917 the Departments of Psychology and 
Sociology of Indiana University undertook to make a survey 
of a certain county ''X'' in the southern part of Indiana to 
determine the number of mental defectives (feebleminded, 
epileptic, insane) in the county, The writers were to liave 
charge of the mental testing clone in connection with the sur- 
vey, They were already committed to psycliological research 
dealing primarily with the problem of selecting gifted children 
in the public schools for special classes, extra promotion, or 
other special educational treatment. But a combination of the 
two problejns, where an educational survey should run parallel 
with a careful sociological study of the community, promised 
results of unusual interest. The reliability and significance 
of the results obtained in the schools might on the one hand 
he much more exactly determined if these results could lie 
correlated with adequate sociological data regarding the indi- 
viduals and localities studied. The educational study (which 
must naturally cover more cases than merely those suspected 
□f mental defect) would on the other hand give a iniicli wider 
basis for estimating the total mental make-up of the com- 
iTi unity than would otherwise be grained. 

As a matter of fact the writers hoped to test all the school 
children of the county. Plans for research in the educational 

J The picBcut article from the Psychological Laboratoiy of ludiana 
University reports part of the work being done as a result of the crea- 
tion oi a special research position in the department of psychology, the 
holder (Dr, Presscy) devoting all oE hU time to rcsearc^h. Special 
acknowledgments should, therefore, be made to President W. L. Bryan 
and the University for the unusual opportunities provided; to Professor 
W. F. Book, director of the Laboratory, for snggcsticig the problem 
and arranging for research in this special field of work; also for help- 
ful Sviggcstions in organizing and carrying on the research of the year. 
The Group Scale, here briefly described, is only part of a larger study, 
carried out under his general direction. Tlic results from this larger 
study will he published as soon as the data can be tabulated and caie- 
fully studied. 
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field already made had centered around the development of 
group tests of intelligence. As a method of first selection in 
a search for mentally defective or mentally superior children 
Yerkes, Pintiier, and Whipple had already pointed out the 
value of the method;^ gi^oiip tests were being suggested for 
a similar purpose in the army. But it seemed likely that group 
test ratings might be of considerable further practical educa- 
tional value, because of the growing tendency to divide classes 
into sections according to ability. Particularly in the Junior 
High Schools there is much interest in any plan which will 
readily give some measurement of the general intelligence of 
all the children in a class as an aid in making such divisions. 

The writers were, however, most interested in a third prob- 
lem of much practical and theoretical importance which also 
called for a group scale for measuring general intelligence. It 
has been generally acknowledged by workers with tests of 
intelligence — from Binet on — that norms vary widely accord- 
ing to the sociological status from which children come.'* There 
is a very considerable body of evidence to indicate that we 
need racial norms.* Children comiJig from homes where 
English is not spoken rate definitely lower than children whose 
home language is English, (sec Yerkes, Bridges, and Hard- 
wick, ibid., pp. 64-8). This is only one of the many special 
factors which an examiner may have to deal with.® It is, 

^Yerkes in a paper delivered at the annual meeting of the Massachu' 
setts Society for Mental Hygiene, Nov. 1917, Pinlncr "The Mentality 
of Dependent CJwJd, together with a PLin for tJie Mental Survey of 
an Institution," Journal of Educoitionai Psychology, vol. 8. 1917, pp. 220- 
238, and Whippfe in a report at the meetings of the American Psy- 
chological Association, New York, 1916, 

^W, Stern, The Psychological Afeihods of Tesling General fnieUi- 
ence, pp. 50-57; Tennan, The Measurancut of hitelligence, pp. 114-18; 
Yerkes, Bridges, and Hardwick, A Point Scale for Measuring Menial 
Ability, pp. 73-83. 

E. D. Rowe, Five Hundred Forty-Seven White and Two Hundred 
Sixty-Eight Indian Children, tested by the Binet-Simon Tests, Ped. 
Scjn,, voi 21, 1914, pp. 454-69 ; Red fern H, Loadcs and S. G. Rich, Binet 
Tests on South African Natives-Zulus, Ped. Sem,, vol. 24, 1917, pp. 
373-83; W. H. Pyle, The Mind of the Negro Child, School and Society, 
vol. I, 1915, pp. 357-60; B. A. Phillips, The Binet Tests Applied to 
Colored Children, Psychological Clinic, vol, 8, 1914, pp. 190-96; A. C. 
Strong, Three Hundred Fifty White and Colored Children Measured 
by the Binet-Siinon Measuring Scale of Intelligence, Ped. Sem., vol. 20, 
1913, pp. 485-515; Dagny Suniie, A Comparative Study of White and 
Negro Children, lounial of Applied Psychology, vol. i, 1917. 

'■’The writers arc convinced, for instance, that on no one of the 
standard scales of intelligence should country children he judged by 
the same standards as city diildrcii. There are mini crons elcmcjits in 
these scales which arc distinctly urban. Country children fregucntly 
show also a different attitude toward the examination. They arc less 
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therefore, obvious llint Uie problem of tlie exceptional child, 
and m general I lie problem of adapting school training to the 
abilities of individual pupils, varies according to the variations 
in ability in a given school or locality. The child who would 
be exceptional in one neigliborhood might be near tlic average 
in another, It is niuch more important that allowances for 
dififerences in ability be made iu a school shosviiig wide range 
ill ability, — a school contain ing a numljcr of very dull aiirl very 
bright pupils, — than in a school where the range of distribu- 
tion is narrow. Some measurement giving the average and 
distribution of abilities in the school as a whole should thus 
be the first step in any attempt to adapt the school organization 
to dilTerences in ability found ainong children, 

hut now the sociological aspect of the prolilem appears. If 
the worker with mental tests must take account of sociological 
facts, his results should be useful as sociological data. The 
average level of intelligence of the school children of a coin- 
[Liunity is the l)csl single indication of the general intellectual 
level of the community ns a whole. Facts regarding the clis' 
tribution of abilities in the school popiilatitui should give in- 
formation of great value as to the homogeneity, iiialcc-iip, and 
status of the total population of the locality, information con- 
tributing directly to ovir understanding of such phenomena as 
pauperism, criniiiiality, economic and social status.® 

Whatever might be the case so far fis the educational prob- 
lems Averc concerned, at least for such wholesale testing of 
entire communities as we have just suggested a group scale 
seems clearly necessary. The writers felt that no set of tests 
available was satisfactory for the purpose in hand. They 
desired, iu the first place, a scale composed of tests which 
should be applicable over a wide range of ages — if possible, 
from the second grade through high school — and which should 
be highly differential of general intelligence throLighout this 

used to strangers and express themselves less readily. The group 
cxaminatioii has been of great use in the country scliaois just because 
the conn try cliilclrcn arc often handicapped in such ways, if exainined 
individually,^ but responfl readily in the group. The writers feel that 
ratings of intelligence, by botli indivitlLial and group method, are 
necessary for an adeejuate measiircitient of a child's ability. 

In fact the community survey by means of mental tests promises 
to be one of the most interesting and valuable of the recent develop- 
men Is in the field of mental testing. Its possibilities, in connection 
with social, economic, and also racial problems appeals to the iJiiagi- 
natioii as does almost no other branch of the science, See, for example, 
Piiiliier, “A Mental Survey of the School Population of a, Village 
School and Society^ vol. S, 1017, ^ pp. 597-600; D. G- Patterson, *' Mental 
Survey of the School Population of A Kansas Town’* School and 
Society, vol. 7, 1918^ pp. 84-8, 
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range. They felt, in the second place, that where group tests 
were to be given to younger children special methods for 
obtaining and controlling the attention of the children were 
a necessity if the ratings were, particularly in individual cases, 
to be reasonably reliable. They realized, in the third place, 
that for such extensive practical work and research the tests 
must be very carefully planned and arranged for convenience 
and economy of time and effort in scoring and also for ready 
handling of the data in research. One of the chief aims of 
the psychological study was to obtain a large amount of data 
for the study, by test, of sex, race, enviromnental and other 
differences. 

An attempt to develop a set of tests which should meet 
these three requirements has resulted in what is here called the 
“ Group Point Scale ” for measuring general intelligence. The 
ten tests of the scale were selected from thirty tests experi- 
mented with. The writers made themselves thoroughly 
familiar, by means of Binet ratings, teachers' estimates, and 
school histories, with the abilities of the children in the third 
and fifth grades of the Bloomington, Indiana, schools, and 
with a group of eighth grade children and High School Sopho- 
mores. It was required of each test, in the first place, that 
the beginning be easy enough and the directions clear enough 
so that nine- tenths of the 3B children would make some score, 
and that the end 'of the test should be hard enough so that 
no one of the high school sophomores (averaging sixteen 
years old) would make a perfect score. The tests were then 
selected according to their ability to differentiate, at each grade, 
the bright and the dull children. 

Tests which would fulfil to a fair degree the first require- 
ment — range of applicability — were thus selected. The most 
original features of the scale have to do with the attempt to 
meet the second . requirement, of careful adaptation in the 
nature of the tests, and in flexibility and ease in control of the 
class, for work with school children. The tests have, the 
writers believe, in an unusual degree an intrinsic interest and 
appeal for children. There is, within the limits set by the 
general plan and organization of the scale, great variety in the 
form of the tests, the content, and the method of giving. The 
directions are such that the children take part, with questions 
and answers from the class, in the explanations of the examples 
preceding most of the tests. There is an alternation of tests 
in which the examiner gives the test item l)y item with those 
where the task is set and the child is left to himself to com- 
plete it (tests 2, 4, 6, 8, 10). A scale made up wholly of 
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tests of the latter ^ort, is, the writers feci, unsatisfactory 
for examination of at least the younger school children, by 
the group method.’^ Group tests, when given to. school chil- 
dren, very often have a stiffness and artihciality which seri- 
ously modifies the results, particularly when (as with intelli- 
gence tests) the individual ratings as well as the class averages 
are to be used. To an observer the present examination is 
much like an ordinary class exercise so far as easy relation of 
examiner to class and friendly co-operation between the two is 
concerned. Much more is, of course, demanded of an exam- 
iner in the way of personality, ready control of the children, 
and thorough grasp of the directions. But good examining 
always requires skill — it might be well if more stress were 
put upon this fact, and less energy expended in trying to make 
tests “ fool-proof/^ The effort of the writers has been to 
arrange an examination such that the skilful examiner might 
develop something of the easy control of his class that a 
good Binet worker has of his single patient. He must be 
able to reach out to this individual or that, stimulate interest 
and rivalry, supply a touch of humor now and then, and 
swing the class as a whole into a united effort where not only 
the class as a whole, but each individual in it, shall be in rap^ 
port with the examiner and stimulated to do his utmost. 

The results of the effort to meet the third requirement, of 
convenience and economy of time in both practical work and 
research, may be more briefly indicated. The clerical labor 
of the child in taking the examination is slight; only three tests 
call for much writing, and then only for single words, mostly 
monosyllables. Each item on each test can be scored as un- 
equivocally right or wrong ; the scoring is easy and of a routine 
nature. The writers use a stencil, which is placed over the 
blank, in scoring. The stencil has openings thi"OUgh which the 
child's answers appear, with the correct Jinswer written beside 
the opening on the stencil. With this device it is possible 
for a good stenographer to score the entire record of one pupil 
in about two minutes. Finally, the total organization of the 
scale has been carefully considered with reference to con- 

^ This alternation js further of much interest, in that variations in 
performance under these t\yo conditions give a measure of instability. 
The impulsive, nervovis, high strung child (every clinical psycholo- 
gisb is familiar with the type) does fairly well if the examiner keeps 
the test constantly before him hy presenting it bit by bit, but wanders 
quickly to other matters if left by himself with a problem. A state- 
ment of ''irregularity" gives a measure of this factor. Sec S. L. 
Pressey, Distinctive Features in Psychological Test Measurements 
Made upon Dementia Prsccox and Chronic Alcoholic Patients,, Jounial 
of Abnonml Psychology^ vol, 12, 1917, pp. T 30- 139. 
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Schedule D 


INDIANA UNIVERSITY 



Mental Survey — Group Study 


Name 



-,Age Birthday 

...Grade 

Teacher 



-School Place 

State 

Date 

Score.,. 


Peneniile M,A. 

Ifreg 

I. Rote Memory. 




1 


6,, 

11 

16 

2 


7. 

12 

17 

3 


8,. 

13 

18 

4 

1 

9,. 

14 

19 

5 


10. 

15 

20 


II. Logical Selection. 

DOG: earS t collar, noae. 

Examples: BOOK: table, pages, shelf, printing. 

CHAIR; arm, cushion, legs, rockers, seat. 

1. CAT— fur, hou^, milk, claws. 

2. TREE — ^apples, brancKds, acorns, roots, flowers. 

3. SPELLING — book, writing, pencil, words, margin, letters. 

4. SCHOOL— blackboard, teacher, window, pen, bell, school-house, 

pupils. 

5. STORE— counter, clerk, cash register, advertisements, goods, 

boxes, stove, 

6. BUILDING— windows, wocyd, chimney, wall, shingle, roof, 

stairs, shed. 

7. DEBT — mortgage, creditor, money, lawyer, collector, debtor, 

bankruptcy. 

8. SICKNESS— lameness, death, weakness, hospital, nurse, dis- 

comfort, doctot, 

9. GOVERNMENT— capitol, consul, navy, freedom, King, senate, 

cannon, tax. 

10. FRIENDSHIP—adoration, liking, lover, obedience, imitation, 
helpfulness, worship, girl. 

III, Arithmetic. 


1 

6 

11 

16 

2 

7 

12 

17 

3 

8 

13,...- 

18 

4 

9 

14 

19 

5 

10 

15 

20 
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Opposites. 

Examples: 

poor— rich. 

quick 

hot 


1. bad 

2. short 

3. little 

4. black 

1 

11. from 

11 

5; 

12. top 

12 

3 

13. apart 

13 

4 

14. less 

U 

5. high, 

6, light 

5 

15. never 

15 

6 

16. bless 

16 

7. day 

7 


17. 

8. thick 

8 

18. past 

18 

9. few 

9 

19. mottbn 

19 

10. poace 

10 

20. if 

20 


V. Logical Memory. 


1 6 

11 

16 

2, 7 

12 

17 

3 8 

13 

18 

4. 9 

14 

19 

5 10 

15 

20 

VI. Word Completion. 

Example! c...,w 


1. c....t 

11. 


2. b....by 

12. 

g....v....rn..,.e....t 

3. tra..,.n 

13. 


4. b....sket 

14. 

d....cta....i....n 

5. b....n„.-na 

15. 


6. teL..g....ain 

16. 


7. sw.,..at....r 

17. 


8. eng....n.... 

18, 


9. a....it....me,...ic 

19. 


10, c,„.lcn,.„ar- 

20, 

s. et....i....g 
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VII. Moral Glassification. Examples; marking, desks, giving, 

smoking, beiging. 

Whispering, stealing, charity, drunkenness, passing notes, kindness, 
sicknessj gambling, tardiness, friendliness, extravagance, swindling i 
being noisy, benevolence, disobedience, forgery, justice, dissipation, 
graft, gluttony. 

VIII. Dissected Sentences. Examples i Sec a I man. 

knife the sharp is 
cat dofia the after ran 
two 


1. the cat see, 

2. trees pine tall are. 

3. boy was the sick. 

4. I not do to like go school to. 

5. me give my straw hat. 

6. all know big boys how skate to. 

7. their soldiers for fight country. 

8. in the he brightest is boy class our, 

9. teacher me gave a pencil my. 

10. brother is my than I older. 

11. asked me way I girl the to show the^ 

12. boy stone the who threw ran the fence the behind. 

13. dash brother broke for my the yard fifty record the. 

14. man whom the saw is you uncle my. 

15. river the John to swim tried was straight but across carried down- 

stream. 

16. the boV in is class only our old youngest ten years. 

17. you me to direct office of will the principal the? 

18. watch the man stole is jail who the in, 

19. who the sing during birds so summer the flown the sweetly to 

have south. 

20. boy gold who highest watch which beautiful prize jumps the get 

the will is a. 



258 


PRESSEY AND PRESSEY 


IX. Practical Information. Examples: 


man 

train 

cow 

mule 

hen X 

horse 

dog 

bicycle 

ent 

steamboat 


1. 2. 3. 4. 5. 

water Btiiiig milk drop the handkerchief Fourth of July 

wood chalk salt football Washing toil’s Birthday 

cork steel bread baseball Memorial Day 

sand glass fish hide and seek Thanksgiving Day 

iron pencil meat checkers Labor Day 

6. 7. 8. 9. 10. 

scissors policbman bill small po>( weaver 

chisel sheriff coins scarlet fever cabinet-maker 

plane senator check measles ^ riveter 

aaiv mayor draft tuberculosis typesetter 

knife representative stamps diphtheria coal-picker 

X. Analogies. 

girl — woman: boy — man 

Examples: sun — day; moon 

good — bad: big 

1. woman — ^girl: man 11. hill — valley: high 

2. kitten— cat: puppy 12. arm— elbow: leg. 

3. sky — blue: grass 13. truth — falsehood: straight 

4. fire — warm: snow line 

5. winter— autitmu: supimcr 14, like— friend: hate,. 

6. horse — trot: fish 15. teach— learn: teacher 

7. long — short: thick 16. known — unknown: past 

8. train — ^land: boat 17, little— .small: ancient 

9. oyster — shell: banana 18. water — pipe: electricity 

10. mother — daughter: father 19. age — youth; autumn 

20. failure— laziness : success 


QUESTIONS 
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venience in dealing with data. There are ten tests, each one 
contains twenty items, or points. The value of this plan — for 
tabulation, or analytical study by test^ is obvious. 

11. The Tests 

Further details as to the exact nature of the examination 
can best be gathered from the facsimile blank and folder of 
directions given below. 


General Technique 

The examination ordinarily takes 45 minutes, but with 
third grade children it may nui over an hour. Part of the 
extra time with the younger children goes into supervising the 
writing of name of teacher and school, date, and so on. With 
young children it is also necessary to make clear, by holding 
up a sample blank and pointing to the place, where each test 
is to be answered. But most of the time is spent in making 
certain that the examples are understood. It has been found 
most satisfactory to permit no questioning on the part of the 
children except on the examples, nor shotild there be any repe- 
titions of directions except in explaining the examples, which 
should not be left till the class shows a unanimous under- 
standing of them. 

The directions (except, as just mentioned, in making clear 
the examples) should he given verbatim as printed. The 
words of the rote memory test should be read at a rate of 
about two words per second. The exact time consumed by 
each individual item of iJie aritfunetiCf logical menwryj and 
practical information tests cannot be given. It has been in- 
tended that these should be work-limit rather than “ time- 
limit tests, that time should be given for all except the very 
slow pupils to do all they can do. The examiner should, 
therefore, watch his class, and be careful not to travel too 
fast for the children. When working with the younger pupils 
the extra time they require in writing must be allowed for. 
Some evidence of the way the tijning of these tests has been 
handled by the writers may be gained from the fact that the 
times have run from three to five minutes eacli for the rote 
memory and practical information tests, and six to eight min- 
utes for the arithmetic test, with two minutes for the ques- 
tions of logical memory. With third grade children the last 
five arithmetic problems may be omitted. For all others the 
tests should be given entire, whatever the g'rade. 
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Directions to Pitplh 

All write your name please at the lop of thq page wiierc it says 
"name", avid your age where it says “age", then your hirtlulay— 
inontli and (lay. of the inontli— tlicii your grade. On tlic second line 
write the name oi your teacher where it says " teacher", tlicn the name 
of the school (district, if country), place, (city or town.slii()), and tlic 
slate, (Indiana). On the third line wriie the date (give date). 

Now I am going to give you soviic tests. Please do your best, do 
your own work, anil do noi pay any attention to what those around you 
arc doing. 

I, Roic Memory 

Just below where yon have been writing arc twcjity empty lines, 
Do you all see them? (Show place on blank). I am going to read 
you some lists of words, so listen very carefully as I shall read each 
one but once. Do not write ^Yhile I am veacUiig; wait till I get through 
and then write the word I tell yon to write. 

1. This is the first list of words: }u\i, boy. Write on the first line 
the word that came alter hat. 

2. This is the second list: mouse, chair. Write on the second line 
the word that came alter mouse. 

3. This is the third list: cat, baby, cow. Write on the third hue the 
word that came after b«nhy, etc., for each line, (Repeat statement for 
each of the followinB lists.) 

4. paper, watch, ink, 

5. horse f stone, window. 

This is the sixth list: Write the answer to this (lucstioji on tlic 
sixth line. 

6. ground, milk, desk, hand. 

7. tamp, kitten, tree, girl. 

8 . ruler, clocks table, box. 

Jlrri't, glass, cloud, shell. 

10. spoon, print, red, i)n7A\ green. 

This is the eleventh list: Write the answer to this ciuestioii on 
the eleventh line. 

n. chalk, man, bag, book, sister, 
iz. mother, chair, t/iiri/ir, best, rain, 

13. run, dark, hard, pen, flower. 

14. hall, jborj, sleep, sick, bright, 

15. light, past, bed, dog. match, coat. 

This i.s the sixteenth list: Write the answer to this question on 
the sixteenth line, 

16. swim, dull, plow, sky, ship, dress. 

17. ring, foot, jump, snow, flat, child, 

18. point, noise, cook, river, dead, long, 

19. pencil, quick, house, hill, run, store, 

20. grass, rain, zvomasi, cloth, see, true, warm. 

II. Logical Selection. (Time 3 niinutcs.) 

Just below where yon have been writing arc some words in big 
letters. Each one is followed by a list of other words in .small letters. 
Look at the examples: the first word in big letters is " dog." VVhat two 
things in I he list following is a dog never without? (Have class 
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give answer) Those two words are Lindctiiiied, Look at the 

second example. What two things in the list following "book” is 

a book never without? (Class answers question) Put a line 

iiiulcr each of these words, just as there is a line under "ears” and 
under "nose” in the first example. Now look at the third example. 
What two things in the list following " chair ” is a chair never with- 
out? Put a line under each of these two words, just as you 

put a line under "pages” and under “printing” in the second example. 
Now hold up your pencils like this so you will all start together. In 
each of the ten lists, just below, put lines under the two words which 
the word in large letters, at the head of the list, is never without, 
exactly as you put lines under "pages” and "printing” and "legs” 
ami " scat ” in the two examples. And one thing more : do not under- 
line more than Iwo words in any list. 

III. /Irif/nnetic. 

Just below where yon have been working you will see a number of 
lines nil in be red from i to 20. On these lines I want yon to write the 
answers to the questions I am going to read. Do the questions in 
your head. If yon miss an answer leave the line blank. 

1. On the first line write the answer to this question: If you had 

5 eggs, and broke two, how many would you have left? 

2. On the second line write the answer to this question: If you 
had 10 apples, and gave 1 to your mother and i to your father, how 
many would you have left? 

3. If you had 25 marbles and lost 4, how many would you have left? 

4. If you had 25 sticks of candy, and you gave 5 to your sister and 

6 to your brother, how many would you have left? 

5. If you had 25 rabbits, and 4 of them were killed and 8 more ran 
away, how many would be left? 

On the sixth line write the answer to this question: 

6. If you had 25c and bought 5 papers at 2c each, how much would 
you have left? 

7- If you had 15c and bought three blocks of paper at 3c each, how 
much would you have left? 

8. If you had 25c and you bought two handkerchiefs at loc each, 
and a pad of paper at 3c, how much would you have left? 

p. If you had 250, and you bought 2 erasers at 3c each and a bottle 
of ink at 5c; how much would you have left? 

10. If you had 50c, and bought a half dozen eggs at 60c a dozen, 
bow much would you have left? 

On the eleventh line write the answer to this question: 

H. If your father gave you 30c, and your mother gave you as 
much, and you spent a third of what you had in all, how much would 
you spend? 

12. If you could walk a mile in 20 minutes, how many miles could 
you walk in 2 hours and a half? 

13. If you spent Sc a day for a week, and then spent twice as 
much each day of the next week, how much would you spend in all? 

14. Tf you had 30 books, and you gave away one- third of them and 
then lost 3,. how many would 3^011 have left? 

15. If you rode 5 miles and a half in a taxi cab, at 50c a mile, how 
much money would you spend? 

On the sixteciitli line write the answer to this question: 

16. If you had a dollar, and you went down town spending 5c Oil 
the way down, and twice as much on the way back, and bought 2c 

5 
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stamps (or twelve letters wliUc you were tlicrc, liow much would 
you have left? ^ 

17. If you bought 3^^ lb. of sugar at loc a lb., and a gallon of 
jnilk at 12c a qt., how much would you spent? 

j 8 . If you could copy a list of lOo words in 5 muuitcs, how many 
words could you copy if you worked 40 minutes a day for 4 days,? 

19. If you had 50c and you bought 5 phUs of milk ut 12c a qt., a 
half lb. of candy at loc a lb. and a loaf of bread at qc, how nuicli 
would you have left? 

20. Suppose your family has to Imvc 5 loaves of bread each week. 
If bread should go up from 7c to 10c a loaf how much less butter, at 
30c a lb. would you have to use, and still pay the same for butter 
and bread? 

IV. Opposites. (Time 3 miniilcs.) 

Turn over the page; at the top of the page there is a list of 20 
words, with a blank line at the side of each one. Look at the first 
example, the word is "poor." What is the opposite of "poor; " i( you 

are not poor, what are you? (Hav^c the class answer) Look at 

the second example, the word is "quick/' If you are not cjiiick what 

are you? (Gass answers question) Write the word " slo%v " 

oil the line beside "quick," because slow is the oppo-sitc of quick. Look 
at the third example, the word is "hot," What is tlic opposite of 

hot? (Class answers qiicistioii) Write the word “cold" on 

the line beside "hot,” because cold is the opposite of hot. Now write 
the opposites of all the other words in this list on the lines beside 
them. On the line mnubei'cd 1 write the opposite of "had," on the 
line numbered 2 write the opposite of short, and so on for the twenty 
words. If yon come to one you do not know, skip it and go on, 

V. Loi/ical Memory. 

This time, put your pencils down. I am going to read you a news- 
paper article and I want you to listen very carefully, for I shall read 

it only once ami then shall ask you several questions about it. You 

are to write the answers to the questions on the twenty empty lines 

just below where you have been working. This is the article; 

"East Chicago, January, I7- A fire on Washington Street, early'' 
this mo riling, destroyed Smith’s groccJ'y store, a barn and two dwell iJig 
houses near. The loss was about $12,000 and w«is partly covered 
by insurance. Six gallons of kerosene in the rear of the store burned 
iierccly, and made tlie fire hard to put out, because throwing on 
water only spread the flames. Mr. Smith lived over the store witli 
his wife, two sons, and a daughter. The youngest, Mary, five years 
old, was made uncon scions hy the smoke and was rescued by a 
neighbor with some difficulty. The younger son, Harry, seven years 
okl, helped his father in veinoving some of the goods from the 
burning storCv Sparks, carried by a strong west wind, spread the 
fire to the adjoining buildings, Some think the fire was accidental, 
but the cash drawer was found open and empty, so the lire was 
probably set to conceal a robbery." 

Now answer these questions with just one word — yes or no, or a 
name or a number. Write the answer to tins onestion on the first 
line ; 

1. Were the buildings insured? 

2. Was the oldest child overcome hy smoke? 

3. Was she rescued by her lather? 
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How many chiltlrcn were there in all? 

5. Wa5 Haj’ry five or ten years old? 

Write the answer to this question on the vSixth line: 

6. How many dwelling houses were burned? 

7. Was the kerosene the cause of the tire? 

8. How many gallons of kerosene were there? 
g. Was the wind blowing from the north? 

10. What was the youngest child’s name? 

Write the answer to this question on the eleventh line: 

11. Did Mr. Smith live in one of the adjoining houses? 

12. Was the fire in the summer time? 

7,1- Was Mrs. Smith badly burned? 

14. On what street was the store? 

15. On what day of the month <lid tlic fire take place? 

Write the answer to this question 011 the sixteenth line: 

16. Did the fire burn three or five buildings? 

17. Plow great was the Joss? 

18. What part of Chicago was the fire in? 

ic). ITow much money was found in the cash drawer? 

20. Did the fire burn down a drug store? 

yj. Word Completion, (Time 3 minutes.) 

At the bottom of the page you will see a list of words: wherever 
you sec a line in these twenty words it means that a letter has been 
left out. And I want you to fill in these letters. Now all start. 

V!L Moral Classification, (Time t minute for each group.) 

At the very top of the next page you will sec three lines of words; 
look at the examples. They read “marking desks, giving, smoking, 
begging.” Do you all see them? What words of the examples mean 
something which you must not do in the school-room? (If “smoking" 
is given by the class say: “Why, you wouldn't be likely to smoke in 
the school-room anyhow, would you? ”) That word has a number “ 1” 
tmder it. What word iii tJ^e exanipJe ineans being good to other 

people? (Class answers) Put a number “2'.' under that, in 

the same way that there is a nunil)cr i under “ marking desks ” in 
tlie first example. What word in the example means something that 

will hurt yourself? (Class answers) Put a number “3” under 

that. Wliat word in the example means getting something unfairly 

from some one else? (Class answers) Put a number “4“ 

under that. Now pencils up. 

1. Go through the list (it begins with “whispering”) and put a nuiii' 
ber “ I " under each word which means something that it is wrong 
to do in the school -room, hi Just the way that there is a miinber “ r ” 
under “marking desks" in the example. 

2. Pencils up. Now go through the list again and put a lUimbcr “2” 
under every word which means being good to other people, in just 
the way that you put a number “2" under “giving" in the example. 
And one thing more, do not put iiioj-e than one number under any 
word. 

3. Pencils up. Now go through the list a third time and put a 
iiimibcr “3” under every word which means soniclfiing wlucli hurts 
yourself, is had for yourself, just as you put a munber “3” under 
"sinoking” in the example. And again, do }Wt put more tJiaJi one 
lunnber under any word. 

4. Pencils up. Now go through the list a fourth time and put a 
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number under cadi word wliich means gcUing something un- 

fairly from some one else, iji just the same way that yon put a number 
"4" imdcr ‘'begging'' in the example. And once more, do noi put 
more than one mnnbei* under any word, 

Vni. Dissected Sentences. (Time 5 iniiuitcs.) 

Now pencils iip~all stop. Look at the examples just below where 
you have been working. The lirst example is “ See a I man." Tlmt 

does not make sense, docs it? How should it read? (Class 

answers) What should be the First word? (Class answers) 

That has a line under it. Wiiat jho/dd be the last word? 

(Class answers) That has two Iine.s niuler it. Look at the 

second example. How should it read? (Class answers) What 

should be the first word? (Class answers) Put a line under 

‘it in just the way that there is a line under “I" in the first example. 
What should be the last word? Put two lines inuler tlmt In just the 
way that there are two lines under “ man "in the first cxaiuplc. Now 
look at the third example; what ought to be the first word if the 

sentence is to make sense? (Cliiss answers) Put a line under 

it. What ought to be the last word if the sentence is to mean any- 
thing? (Class answers) .Put two lines under that You sec 
the sentence should read "Two dogs ran after the cat." Now go 
tlirough the 20 sentences just below and in eacli one put one line 
under what should be the Arst word, and two lines under what should 
be the last word, if the sentence is to make sense, just as you put 
lines under " the " and " sharp," and " two " and “ cat," in the examples. 


}X. Practical Infonnalion, 

Turn over the page. At the top are two examples. The first one 
reads "man, cow, hen, dog, cat." Of those five animals, which one 

usually lives the longest? (Class answers),... That has a line 

under it. Which one usually lives the shortest time? (Class answers) 
.... ,i..That has a cross dfier it. Now look at the second example, 
"train, mule, hor,se, bicycle, steamboat."^ Of those five, which goes 

fastest? (Class answers) Put a line under it, in just the way 

that there is a line under "man" in the first example. Which goes 

slowest? (Class answers) Put a cross after it, in just the. 

way that there is a cross after “hen" in the first example. 

Now look at the list numbered i. Put a line under tlic thing that 
is heaviest, and a cross after the thing that is lightest. 

Look at list number 2, Put a line under the thing it is hardest to 
break, and a cross after the thing it is easiest to brctik. 

Look at list number 3. Put a line under the thing that costs most, 
and a cross after the thing that costs least. 

Look at list 4. Put a line under the game that it takes most people 
to play, and a cross after the game that it takes fewest people to play. 

Look at list 5 - Pnt a line tinder the holiday that conics nearest 
New Year’s and a cross after the holiday that comes nearest the 
middle of the year. 

Look at list 6. Put a line under the tool that is hardest to sharpen, 
and a cross after the tool. that is easiest to sharpen. 

Next look at list Put a line under the most important man and 
a cross after the least important man. 

Next look at list 8, Put a line under the safest way to send money, 
and a cross after the least sale way. 
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Now list g. Put a line under the disease that it takes longest to 
get wdJ froJu and a cross after the disease one recovers from Quickest. 

Now the last list. Put a line under the man who must have most 
skili> and a cross aflei' the least skilled worker. 

X. Analogies. (Time 3 minutes.) 

Now the last test of all. The first example reads: girl-woman: 
boy-man. When a girl grows up, she is a woman: when a boy grows 

up, what is he? ; (Class answers) So " man" should be the fourth 

word for it finishes the incaning of the other three words. Look at 

the second examine. It reads sun — day; inooji — The sun shines 

during the day, and the moon — when? (Class answers) So 

"night" is the right word for it finishes the meaning of the other three 
words. All write " night" on the line after " moon." Now look at the 

third example. It reads, good — bad; big — There is good and bad 

and big and ? (Class answers.) So what word should be 

written after “big?" Ail of you write “little" (or ''small") after 
“big." Now go through all the other twenty lists in just this way, 
writing on the line after each list the word you need to finis h the mean- 
ing of the other three. If you come to a list you can’t do, skip it and 
go on. 

III. Results 

These group tests have been given to 1022 children in the 
Bloomington public schools; to about 500 pupils in one, two, 
and three room country schools; to 200 cases in the State 
School for Feebleminded Youth at Ft. Wayne; to a special 
class of 23 children possessing superior intelligence and to two 
control groups in Louisville, Ky. ; to 178 colored children; to 
the entire school population at Jeffersonville, Indiana; 769 
cases; to all school children below the 11th grade in Bedford,' 
Indiana, 1009 cases; to the fifth grade pupils at Logansport, 
277 cases ; and to the sixth grade pupils at Richmond, Indiana, 
308 cases. The effort has been to obtain data from as great a 
variety of cases and localities as possible to give a wide basis for 
the study of the various sociological and educational problems 
mentioned above,® The writers have been particularly inter- 
ested in analysis by test, for race, sex, and environmental 
variations. 

The results of these special studies will be presented and 
discussed in later papers.* The present article will give only 
norms by age and by grade, obtained from the 1022 Blooming- 
ton children, plus such other material from the further studies 
as is necessary for an interpretation of these results. The 
Bloomington nonns arc presented in Table I. 

* The writers wish at the outset to express their obligations to the 
school olhcials and teachers, who have co-operated in the study, to 
Dr. George S. Bliss, Superintendent of the State School for Feeble- 
minded Youth, and to Miss Henrietta V. Race, in charge of 
the psychological work in the schools of Louisville, Ky. Without their 
co-operation and interest this study could not have been made. 
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TABLE I 

Group Point Scale results from 1022 School Children in Bloom- 
ington 


Age 

No. 

cases 

10% 

M. 

90% 

8 

53 

37 

63 

87 

9 

92 

40 

71 

108 

10 

96 

44 

93 

124 

n 

114 

62 

105 

141 

12 

117 

82 

116 

148 

13 

111 

95 

127 

155 

14 

133 

101 

138 

164 

15 

104 

III 

149 

167 

16 

89 

129 

152 

169 

17 

80 

129 

152 

169 


986* 


-No. 


Grade cases 

10% 

M. 

90% 

3 

116 

28 

52 

81 

4 

99 

42 

65 

94 

5 

%< 

73 

98 

114 

6 

108 

88 

110 

136 

7 

123 

L03 

124 

146 

8 

122 

112 

133 

156 

I 

123 

127 

146 

167 

ir 

97 

135 

155 

165 

III 

82 

141 

156 

173 

IV 

56 

153 

162 

171 


1022 


* Below ejfiht and above seventeen, there were too few cases at each 
age to give a reliable nonn. These c^ses have, therefore, been omitted 
from the statement of results by age, though of course incUidecl in the 
figures by grade. 


The all important question now' arises as to the reliability of 
the scale, and the significance, sociological and educational, 
of the ratings; the prime advantage (for the psychologists) in 
a comb illation of a psychological and a sociological survey was 
expected to appear in the possibility of obtaining interpretations 
of the mental measurements in terms of a large mass of educa- 
tional and sociological data. From the data so far gathered 
the following facts have been selected as most pertinent to 
these questions. 


IV. The Validation of the Scale 

An indication of the significance of these tentative norms 
has been obtained from the following five sources, 

1. The reliability of the group tests to indicate the ex^ 
treme cases has been checked up by Binet examinations. 
Throughout the survey the Stanford-Binct scale has been used 
as the final basis for making a psychological diagnosis of 
feeble^iniadedness. The use of the Binet scale has been most 
systematic in two Bloomington graded schools. In these 
schools 21 cases were found with an I.Q. of 76 or below, who 
had also been examined by the group scale. They averaged 
at the 4 percentile of their age by the group tests; the highest 
scores made by these cases were at the 8 percentile. In those 
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two schools a total of 317 children had been given the group 
tests. Of these 68, or 22 per cent, %vere given Binet examina' 
tions in an effort to discover all low grade cases. Teachers’ 
estimates, age-grade status and group scale ratings were all 
used in selecting the cases to be examined by the Binet scale, 
and the writers feel that errors made by the group scale in 
the rating of the low grade cases should have been discovered 
if they had occurred. On the basis of these results, the writers 
have been using the 10 percentiles as a limit above which a 
search for mental defectives need not go. The comparative 
reliability of this method may be indicated by the fact that two 
cases with I.Q.s below 70 were found which had not been 
included by their teachers in lists of the poorest fifth of the 
class. 

According to Tennan the group of cases having I.Q.'s 76 
or below constitutes 3 per cent of the total distribution of 
abilities. A similar effort was made to discover supernormal 
children, the group which, according to Ternian, makes up the 
upper three per cent. The Binet work with these brilliant 
children was not so systematic as was the search for mental 
defectives. Group test scores are available, however, from 
30 children who gave an L Q. rating of 125 or above. The 
average standing of this group as determined by the Group 
tests is roughly at the 98 percentile. For the eight-year-olds 
there were two, who fell below the upper ten percentile, one 
at the 51 percentile, the other at the 88 percentile. Above this 
age all are included at the 85 percentile or above. These 
children were all ten or younger; with older children the 
accuracy would probably be greater. 

2. The purpose of the county survey was to determine — not 
the number of children with an I.Q, below 70^but the number 
of mental defectives of institutional grade. The most direct 
way to obtain data giving an indication as to the reliability 
of the group scale for this purpose would, therefore, seem 
to be to survey with the Group Scale an institution for the 
feeble-minded. As part of all the standardization of the scale 
the writers, therefore, gave the tests to all the cases in the 
State Institution for Feeble-minded Youth sufficiently literate 
to take the examination. Similarly, not merely children with 
an I.Q. above 125, but superior children who had proven 
themselves capable of profiting by intensive special class 
treatment in a gifted ” class were needed to give an indica- 
tion as to the reliability of the scale to select brilliant chil- 
dren. A class of brilliant children at Louisville were there- 
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fore exjiinined.'* The “School for Fccblc-niiiiclccl Youth “ 
has 416 cases 18 years of ag^c or below. Of tliesc, only three 
Avcrc able to make a rating above the lowest ten percentile 
of the school children of the same ages. One of lliese tlirec 
has a Stanford Biiict I.Q. rating of 78, for the other two no 
Binet ratings arc avaiUmIc, Only live show a gron[) scale 
rating above the lower five percentile. The institutional cases, 
then, ai’c clearly marked olT from the groii]) of school children. 
At the other extreme, the Louisville group of giltcd children 
made scores averaging at the 98 percentile of the Bloomington 
norms. This is, therefore, also a distinct group which may 
readily be selected or diffcrentialccl by the group tests. 

3. The age-grade status of a child is,- at least for all except 
the first grade or two, the most definite single a Uv lenient ^Yhich 
tile school can give regarding his mental ability. Tlie age- 
grade status liBs been worked out for all the children examined 
by the group scale in Blooming ton, six to eight being con- 
sidered normal for the IB grade, and so on up. The results 
on this point may again be siiminarized briefly hy sa^diig that 
the 143 retards in the ages from 10 through 16 average 70 
points lower on their group test score than the 124 accelerates 
of the same ages, nr to jmt it another way, the dilTerences 
average 55 per cent of the medians at each age, In the entire 
number of cases (986) from 8 llirougdi 16, there are only 10 
accelerates whose group test score was below the median for 
their age and only five retards whose score was al>ove the 
median for their age. 

4. It has not been possible to obtain correlations of teachers' 
estimates with the group scale ratings for all the children 
tested. Such correlations have, howevtu', liccn worked out 
for the children in one grammar school iji 14iooniington and 
for all the sixth grade children in another system who were 
examined by the group scale. These rankings by the teachers 
were in both instances called for in the last month of school, 
after the teachers had had an entire scliool year in which 
to become acquainted with the cliiklren's ahilitics. The corre- 
lation of group test rank with teachers* rank, averages .65 
for the 131 children of the Bloomington graded schools, and 
for the 309 sixth grade children is .63 (Spearman “ foot 
rule “). 

5. It might be argued from the last two paragraphs that the 
tests were rather tests of achievement or of school a))llity 
than of general intelligence. Data of great interest in this 

’^HeiiricUa V. Race, A SUidj’' of a CIfiss of Children of Superior 
InteUigcncc, Journal of Ilducalioual PsycIwl 0 (jy, vol. 9, 1918, j)i). 91-07. 
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connection liave been obtained from two other school systems 
recently surveyed by the scale, In one 1009 children were 
examined, in the other 769, so that the results are adequate for 
comparative purposes. The three cities are largely similar 
in inalce-up of population; in all the stock is almost entirely 
native born, and with this large minibcr of cases the averages 
would be expected to be about the same by age if the scale 
was a measure of general intelligence. But the school systems 
differ considerably. The results obtained by the group tests 
by age show an average difference for the medians of less than 
2 points in these cities, whereas the differences by grade 
average 13 points. It the tests were a measure of the results 
of schooling rather than general intelligence the norms would 
be more similar for the grades than the age. These last 
results, the writers feel, are a striking vindication of the tests 
as tests of general intelligence, and as largely free from the 
influence of special training. 

Summary 

The paper may be summarized briefly as follows : 

1. The group point scale is an examination, composed of 
ten tests each of twenty items, eacli test being applicable from 
the third grade through high school, or from eight to about 
sixteen years. 

2. The examination is especially adapted, in the nature of 
the individual tests, the variety of the tests, and particularly 
in the close relationship and co-operation between examiner 
and class, for work with grade school children. It gives a 
much more adequate mental rating for such children than a 
more artificial and set examination could give. 

3. The examination is carefully planned, in both detail and 
organization, for convenience in practical work and in research. 

4. Tlie ratings obtained show, when correlated Avith other 
independent sociological and educational evidence, a high 
degree of reliability as measures of general intelligence. 



THE VALUE OF RELEVANCY IN ADVERTISEMENT 
ILLUSTRATIONS^ 


By Heudert R. LasletIj Uiiivcrsiiy qI Kansas 


If relevancy be defined as the portrayal (in the illustration 
of the advertisement) of the ultimate usefulness of the article 
advertised, how closely should relevancy be adhered to in 
the average non-trade, non-professional magazine? This 
paper contains the data obtained in an effort to answer scien- 
tifically this question. 

Objectively this question is of importance because it bears 
upon the construction of advertisenieiiLs to the end that they 
may be brought to a high standard of efficiency (which means 
that they ale economical in terms of money expended and 
money received resultant from an original outlay), and it is 
of importance therefore to the advertiser, the publisher, and 
the reader. Subjectively this matter bears upon the average 
amount of subject-matter retained out of the advertising 
aggregate seen by the reader of these so-called popular 
magazines. 

Psychologically it bears relation to the luimhcr of steps of 
progressive thinking that the average reader will iiiakct or to 
the duration of the effort that he will inake, to connect an 
article as shown in a magazine advcrtiscinent with himself ; 
or, in other words, relevancy in illustrations is closely related 
to the pulling power of an advertisenient. 

In making these tests the main dej^endence for material 
was placed upon two copies of the Saturday Evening Post , — 
one of the issue of December 2, 1916 and the other of the issue 
of March 24, 1917. The bindings of these magazines were 
cut, ivnd full-page advertisements selected from other issues 
were inserted in their proper page places, that is, the selected 
advertisement was inserted after page 64 of the test magazine 
if it was numbered 65 in the magazine from which it was 
taken. In this way no cue to the insertion of any pages was 
given, to the subjects. It is needless to say that the inserted 
advertisements were chosen because they were deafly relevant 
or irrelevant, as the case may be. The pages of the new maga- 
zines were then fastened together with heavy S[)ring-clips. 

iProm the Psychological Laboratory, University of Kan.sas. 
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The [idvertiseiiients with relevant illustrations that were 
ohosen as test ^advertisements showed the article that they 
represejited iji actual use by some one evidently of the . same 
habits as the majority of the people who would see the adver^ 
tiseinent; for example, the young man in the Pullman car dry- 
ing his hands on a Scottissue towel, or the Black Cat stockings 
that looked to be sound aiid durable in spite of the hard usage 
given them by the healthy youngsters on their roller skates. 
The other kind may be illustrated by such examples as the 
Gold Medal Flour advertisement showing a clown balancing 
upon his nose a rectangular object that proved, after some 
study, to be a baking pan, and beneath it the words 'A Well 
Balanced Baking/ or the Encyclopedia Brittanica advertise- 
ment showing the setting sun surmounted by the words " after 
7:30 June 3rd,” The text that followed tliis illustration 
showed eventually that after June 3rd the encycloptedia could 
be bought only for a sum that was a large increase over the 
price for which it wJis then ^selling. The advertisements 
selected for one magazine were: 

1 Society Brand Clothes, March 24, 1917, 

2 Lyon^s Tooth Powder, same issue. 

3 West high 01 ISC Fans, July 8, 1916. 

4 Scottissue Towels, May 27, 1916. 

5 Gobdycarite Pacldng, May 27, 1916. 

6 Certain teed Roofing, September 2, 1916. 

7 Wagner Products, June 17, 1916. 

8 Holeproof Hosiery, September 4, 1915. 

9 Textan Shoe Soles (Goodrich Co.), March 24, 1917. 

10 Stewart Auto Products, January 29, 1916. 

11 Ncolin Shoe Soles (Goodyear), January 29, 1916. 

12 Kellogg's Corn Flakes, February 5, 1916. 

13 Black Cat Plosiery, August 26, 1916. 

14 Stetson Hats, March 24, 1917. 

15 Main Belting Co., June 24, 1916. 

16 Stewart Warning Signals, June 17, 1916. 

17 Florence Oil Stoves, April 22, 1916. 

18 Goodyear Rubber Products, January 29, 1916, 

19 Encycloptedia Brit. (Sears, Roebuck & Co.), June 3, 1916. 

20 Ralston Wheat Foods, March 24, 1917. 

21 Hainmermill Bond Paper Co., March 24, 1917. 

22 Maytag Washer Co., March 24, 1917. 

23 Gold Medal Flour, March 24, 1917. 

24 Gordon Scat Covers. 

25 Pullman Company. 

26 Beaverboard Wall Covering. 
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Students, mostly of the sophomore chiss, of the University 
oE ICausas'werc used as subjects; they were nieiiihers of the 
elementary psychology hihoratory classes, but Avere imuc- 
qiiaiated with the purpose of the experinieiit, TJie Pleasant 
Hour Cfub — a group of farm women — was also used for the 
sake of studying the correlation between tlieir interests and 
those of the students in order that the value of students as 
subjects for experiments in advertising might he estimated. 

Ill addition, scries of advertisements of Packer’s Tar Soap, 
Fairy Soap, and Nujol were used upon various stihjccts, both 
in and out of University circles. They were asked to arrange 
these advertisements in the order of their preferability and 
attractiveness and then to state, as far as they Avere able to 
do so, their reasons for arranging them in a given order. The 
only reciuireinent made in the selection of these people ivas 
that they be unversed in the problems of advertising. Their 
observations of the meanings of some of the irrelevant adver- 
tisements are given later. Their arrangeiiients of the adver- 
tisements in the order of preferability coincided with the 
arrangement for relevancy to the extent that 60 per cent of 
the advertisements placed in the iipj:ier half according to their 
relevancy were also in the upper half according to their 
preferability. The exceptions were the 'human interest’ pic- 
tures of the Fairy Soap, to which in an indirect way a cevtain 
amount of relevancy may he attached. 

The following method was used in the laboratory : the maga- 
zine was given to the various members of the classes as they 
were found in the laboratory working in i)airs. The instruc- 
tions given to them were that they should have from five to 
seven minutes to look at the magazine as ii whole, tliat they., 
were not to read the stories, that they were jiot to talk over 
the magazine in the laboratory nor later outside of the labora- 
tory, and that for the time being they were to give their whole 
attention to the magazine. It was thought that in this way the 
ordinary conditions under which magazines are I’ead by the 
average reader could be most nearly duplicated. On the 
second day after the first review of the magazine, it was again 
given to them to look over as before. On the fifth day after 
the second rcvicAV (the next current laboratory period) these 
students were assembled in the classroom and. each given a 
paper upon which to record, in the first place, the names of 
all of the advertisements which they could remember. The 
diiections given at this time were that there should be no 
talking nor assistance to each other, that the article advertised, 
as gum, together with the trade name, e.g., Spearmint, were to 
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be written whenever possible. (Spearmint Gum was not in 
the advertisements included in the magazines.) In the second 
place those cases were to be mentioned in which either the 
trade namCj as Standard Oil Company, or the article advertised 
together with enough description of the advert isenieiit could 
be given to make the identification of the advertisement pos- 
sible. The more definite recollections given in the first place 
were treated separately from the less definite ones given in the 
second place. The recollections of the relevant and irrelevant 
advertisements were recorded in separate tables. 

Practically the same plan was used with the members of the 
Pleasant flour Club, except that they saw the magazine but 
once and wrote clown immediately the advertisements remem- 
bered. 

The results with Magazine W from the seven sections of 


TABLE I 


Relevant Advertisements (Magazine A) 

Ist Class 

2nd Class^ 

Crisco 

10 

0 

Elgin Watch 

Simmon's Watch Chains 

26 

8 

15 

11 (a) 

Velvet Tobacc'b 

Welch's Grape Juice 

44 

4 

17 

5 

Western Electric Co 

9 

4 (b) 

Holeproof Hosiery 

18 

11 

Average 

20.0 

6.1 

Irrelevant Advertisements 

1st Class 

2nd Class 

Brascolite 

1 

1 (c) 

Cadillac 

10 

0 

Encyclopedia Brit 

7 

2 

Hodsier Kitchen Cabinet 

5 

1 

Main Belt Company 

0 

2 

Manuola Player Company . / 

1 

0 

Maytag Washer Company 

0 

0 

Perfection Auto Heater 

0 

0 

Stewart Speedometer Co 

6 

2 

Southern California (Gen. Publicity) — 

10 

11 (d) 

U. S. Rubber Cdmpany 

11 

0 

Vim Motor Company 

21 

0 

Saturday Evening Post Adv 

4 

0 (e) 

Average 

'5.8 

1.7 


2 Examples of descriptions of advertisements which are counted in 
Class 2 becauseof sufficient definiteness are the following: (a) " A picture 
of Norma Talmadge and some other actor wearing wrist watch and watch 
chain;" (b) " Electric sewing machine with woman sewing; ^ (c)^^ Do 
patent laws protect" — a lighting system; _(d) " See Cali forma, ^ rail- 
road rates to California," '* California — ^motorists paradise (e‘) ' Arthur 
Brisbane, the highest paid editor in the United States." 
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students were combined, as there seemed to he no essential 
diiTerences between them, and these are represented in Table I. 
The column headed 1st Class" gives the iiiniiher of times 
that each advertisement, was mentioned in the first place, and 
the coluniii headed "2nd Class” shows how frequently each 
adveTtiseinent was mentioned in the second place. Tlie corre- 
sponding results with Maga>^iiic B are shown in Table II. 


TABLE II 


Relevant Advertisements (Magazine B) 1st Class 

Society Brand Clothes 7 

Lyon's Tooth Powder 2 

Westinghousc Fans 15 

Scot tissue Towfels 1 

Holeproof Hosiery 9 

Kellogg's Corn Flakes 19 

Black Cat Hosiery 5 

Florence Oil Stoves 3 

Ralston's Breakfast Food 8 

Stetson Hats. 3 

I-Iammermili Bond Paper 4 

Tex tan Shoe Soles 5 


2iid Class 
3 
0 
3 

2 

1 

.2 

0 

0 

2 


Average 


6.6 1.5 


Irrelevant Advertisements 

Gold Medal Flour 

Certaintced Roofing 

Goddyearitc Packing Rubber. . 
Wagner Elec. Manulg^ Co, . . . 
Stewart Auto Products Co. , . . 

Neolin Shoe Soles Co 

Main Belt Company 

Stewart Warning Signals 

Goodyear Rubber Products. . . 

Encyclopedia Brit 

Maytag Washer Company. . . . 


1st Chiss 
0 
2 

3 
0 
1 
B 
0 
2 

4 
2 
6 


2nd Class 
2 
2 
0 
1 
1 
1 
0 
1 
4 



Average 2.5 1.2 

TABLE in 

Relevant Advertisements (Magazine A) 

1. Crisco 4 

2. Elgin Watch 3 

3. Simmon's Chains 0 

4. Velvet Tobacco 4 

5. Welch's Grape Juice 2 

6. Western Elec, Sew. Mach. Co 0 

7. Holeproof Hosiery 1 


Average., 2.0 

* In these cases the advertisements in Magazine B are not the same as 
those shown in Magazine A. 
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Table Ul^CojjImted 
Relevant Advertisements (Magazine D) 


1. Sopiety Brand Clothes 2 

2. Lyon’s Tooth Powder 6 

3. WesLinghpiise Fans g 

4. Scottissiie Towels 3 

5 . Holeprop f Plosie ry • 3 

6. Kellogg s Corn Flakes 6 

7. Black Cat Hosiery 4 

8. Florence Oil Stoves 4 

9. Ralston Breakfast Food 4 

10. Stetson Hats 2 

11. Hainmcrmill Bond Paper 0 

1 2. Tex Lan Shoe So les 0 

Average 3.5 

Irrelevant Advertisements (Magazine A) 

1. BraseoHte 0 

2. Cadillac 0 

3. EncycIoj>edia Brit 0 

4. Hoosier Kitchen Cabinet 2 

5. Main Belt Co 0 

6. Manuola PlaycT-j>iano 0 

7. Maytaff Wasiicr Co 0 

8. Perfection Auto Heater 0 

10. Southern California (ad.) 0 

11. U. S. Rubber Co 0 

12. Vim Motor Company - 2 

13. Saturday Evening Post 1 


Average 0.5 

Irrelevant Advertisements (Magazine B) 

1. Certain teed Roofmg 0 

2. Goody earite Packing Co 0 

3. Stewart Auto Products 0 

4. Ncolin Shoe Soles 2 

5. Main Belt Co 0 

6. Stewart Warning Signals 0 

7. Goodyear Rubber Co 0 

8. Encyclopedia Brit 2 

9. Maytag Washer Co 0 

10. Gold Medal Flour 0 


Average 0-^ 


In the papers of the Pleasant Hour Club there were only 
recalls of the first class. The results are p^ivcii in Table III. 

By converting the actual frequencies of the preceding tables 
into percentages we obtain the results as presented in Table IV. 
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Relevant 1st Class 2nd Class Total 


Magazine A with students 

Magazine B with students 

Magazine A witii clubwomen 

Magazine B with clubwomen .... 

17 

9.8 

33 

58.2 

5.6 

2.9 


Total 

118. 

8,5 

126.5 

Irrelevant 

Magazine A with students 

Magazine B with students 

Magazine A with clubwomen 

Magazine B with clubwomen 

1st Class 

5.3 

3.6 

0.8 

0.6 

2nd Class 
1 

1.9 

Total 

Total 

10.3 

2.9 

13.2 


These results seem to allow of no doubt as to the com- 
parative value of relevancy in the magazine cuts as against 


TABLE V 


Apprehension Times Average 

Relevant Advertisements for 15 subjects 

1. Society Brand Clothes 9.3 secorkds 

2. Lyon's Tooth Powder 10.6 

3. Westinghouse Fans 10,5 " 

4 Scbttissue'Towels 8,1 “ 

5. Holeproof Hosiery 5.7 “ 

6. Kellogg's Corn Flakes 6.8 " 

7. Black Cat Hosiery 6.6 " 

8. Stetson Hats - 7,7 

9. Florence Oil Stoves 8.8 “ 

10. Ralston Wheat Food 4.9 " 

11. HammerrnilL Bond Paper 15,0 ** 

12. Textan Shoe Soles 11.6 

13. Gordon Seat Covers 6.3 " 

14. Pullman Company 8.5 

15. Beaverboarcl 10.6 '' 


Average 8.73 " 

Irrelevant Advertisements 

1. Certainteed Roofing 26.2 " 

2 . Goodyear Packing 22.3 " 

3. Wagner Electric Co 34.2 “ 

4. Stewart Products (auto) 22.2 " 

5. Neolin Shoe Soles. 9.3 " 

6. Main Belt Co)mpany 18.1 " 

7. Stewart Warning Signals 15.5 

8. Goodyear Rvvbber Products 27.0 " 

9. Encyclopedia Brit 19.9 " 

10, Maytag Washer 16.5 " 

11. Gold Medal Flour 22.1 


Average 21.25 
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irrcie^^ancy iji the iJJnstrntions, since iiearJy tcj2 times as many 
advertisements with relevant illustrations arc recalled as those 
containing^ irrelevant illustrations. 

As a check upon the validity of the selection of the adver- 
ti sc me tits as relevant or irrelevant, the advertisements of 
Magazine B containing both the relevant and irrelevant 
illustrations were used with a group of lifteen students who 
were unfamiliar with the tests, and the apprehension- times of 
tliesc subjects Avere taken for each advertisement. Appre- 
hension-time was considered the shortest time- interval neces- 
sary to elapse in order for the subject to name the article 
advertised or the company advertising and one point of advan- 
tage or superiority of the article mentioned in the text of the 
advertisement or easily inferrable from it. Table V shows 
the results of this test. 

It will be seen that in only one case was the apprehension- 
time of an irrelevant advertiscjnent Jess tJiaJi the longest appre- 
hension-time of a relevant advertisement, and thus the selec- 
tion of the advertisements as easy or -difficult of understand- 
ing was verified in all cases except this one of the NeoJin 
Shoe Soles. A partial explanation of the short time of this 
advertisement may be the fact that it came after the adver- 
tisement of Textan shoe soles more often than not and thus 
attention directed to com[>osition soles was carried over from 
the Jailer to tlic former advcrtLsemejit. 

Taking up some of the minor phases of the experiment we 
may consider the position of the selected advertisements 
within the magazines, the relative frequency of the advertise- 
ments, the intcMisily of the advertisements used, and the occur- 
rence of advertisements by the same firm in huLli iiicLgazines. 

In the matter of favorable and unfavorable positions, one 
of the advertisements was placed immediately preceding the 
reading matter . . . presumably the best position in the 

magazine . . . and another was on the liack cover. Both 

were within the median percentiles of number of recalls. The 
other advertisenients were scattered througJi the advertising 
sections and varied in number of recall apparently without 
regard to their positions in the sections. 

As regards frequency of appearance of the advertisements, 
the more conimon advertisements were not used in oiir tests. 
So far as is known to the writer none of the selected adver- 
tisements appeared in the magazines commonly read by stu- 
dents during the week of the experiment or the week pre- 
ceding it, except that a few of the le.st advcrli.scmejits were 
selected from the original issue of the magazine used. The 
advertisements selected were as nearly equal in frequency as 

6 
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possible. It is believed iio\v^, however, tliat one reason for 
the hig^h number of recalls received l)y the Velvet tobacco 
advertisement is its relatively greater frequency of appearance, 
and the credit it gains fvovn the advertising of similar products, 
such as Prince Albert and Tuxedo. 

The intensities of the contrasts of the cuts were as nearly 
the same as it seemed possible to choose them, with the 
exception of the irrelevant advertisement of the Vim Motor 
Company in Magazine A. This advertisement was recalled 
22 times out of a total of 76, or almost one-third of all the 
cases. It is needless to say that the intensity of this adver- 
tisement seemed to be greater than that of the other advertise- 
ments, As none of these were favored to a similar degree, 
it would seem that their intensities were nearly equal. 

In the matter of placing two advertisements of the same 
firm in both magazines, there was no notable increase in the 
number of recalls of the second advertisement over the first. 
This is significant because it leads to the conclusion that no 
matter how frequently an advertisement is inserted, if it 
has little attention value, no benefit will be gained from the 
second or third insertion if it is not noticed in the first. 

In regard to the subjects used, students were used because 
they were available in the greatest nuvnbers and were as good 
subjects as could be obtained. The women of the Pleasant 
Hour Club were used because it has been found that the 
women do more than half of the family buying, and the 
articles advertised in the Sahtrday ^lvenlng and other 

popular magazines are of the sort where the influence of 
women would be keenly felt. 

In listing the apprehension-times it was evident from the 
first that students turned much more readily to the adver- 
tisements whose general subject matter was in some degree 
familiar to them, thus evidencing the inertia of attention 
that advertisements must overcome. 

Among the advertisements mentioned by the students were 
some not found in the magazines. Phoenix Hosiery was 
mentioned six times because it was mistaken for the Hole- 
proof advertisement. Old Dutch Cleanser was mentioned 
presumably because its advertisements are nearly always in 
the Saturday Evening Post. Ivory Soap was inejitioncd three 
times for probably the same reason. Big Ben clocks. Prince 
Albeit tobacco, Royal Tailoring Company, and Overland cars 
were likewise mentioned by mi. stake, as tliey were not found 
in the test magazines: this is perhaps due to the constant 
advertising of these concerns. 
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To summarize our results-; it was found that advertise- 
ments containing relevant illustrations were remembered 
nearly ten times as often as advertisements with irrelevant 
cuts. In the case of tlie former kind, the name of the 
firm or of tlie article advertised together with one point of 
the latter’s superiority was apprehended from, two to three 
times as quickly as in the case of the irrelevant illustrations. 
The employment of university students as subjects in psy- 
chological tests on advertising is justified, since no significant 
difference was found between them and a class of women 
who represent the purchasing public. Other well-known facts 
of the psychology of advertising, such as the influence of the 
size of advertisements, of the frequency of their appearance, 
of the intensity contrast of their illustrations, of the sur- 
rounding reading-matter, and the like, were confirmed by 
our results. 



FURTHER COMMUNICATIONS REGARDING ''A 
PLAN FOR THE TECHNICAL TRAINING 
OF CONSULTING PSYCHOLOGISTS’’ 

Dr. LcU S, Hollingworlli, Tcachcis College, Columbia Uni- 
versity, sends the following: 

Tentative Suggestions i-or the Certh-tcation op 
Practicing Psychologists 

It is with pleasure that I accept the invitation of The 
Jonniol of Applied Psychology to participate in tlie syn> 
posiuni on qualifications for psychological experts. Since 
my own practical experience has been very largely in the so- 
called clinical field, I do not doubt that what I have to say 
will be conditioned to a great extent by that experience. 

In the first place, there is distinction among the various 
fields in which psychologists serve, in spite of the tact that 
there is much overlapping among these fields. We have 
educational psychology, industrial psychology, clinical (med- 
ical) psychology, etc. Not only are these various fields to 
be distinguished, but upon reflection it becomes clear that they 
are at the present moment in different stages of development, 
both in regard to the preparation obtainable in the universities, 
and ill regard to the actual demand for services to be rendered, 
It is my impression that so-called clinical psychology is 
more advanced in many respects than arc the others. Edti- 
cational psychology, though \ycU established, has devoted itself 
to teacher- training, rather than to the development of the 
expert educational psychologist; so that the latter (insofar 
as he can be differentiated from the clinical psychologist) is 
among the most recent innovations. Industrial psychology 
can hardly be said to he taught as yet, even in first rate 
university departments (Carnegie Institute for Technology 
being a notable exception). On the other hand, preparation 
for clinical psychology is now being offered in several of the 
large universities; the demand for psychologists in this field 
is steady and increasing; a national association of those 
already in the field has been formed; and some of the states 
have even set legal standards for the practice of clinical 
psychology. 

This inequality of development in tlie various branches 
of applied psychology complicates the matter of certification 
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of individuals. Certification in the clinical field seems feasible 
and necessary at this time» whereas certification in the indus- 
trial field seems impracticable. 

In the present state of affairs, ft seems to me that the most 
workable plan is to certify institutions. Let there be a stand- 
inf? committee of a responsible body, such as The American 
Psychological Association, to prepare a list of departments 
of psychology, where prescribed training has been made avail- 
able. This list should be published annually, and printed in 
the report of the A, P. A., and in the technical journals, and 
posted in departments of psychology. Then, for the imme- 
diate present, Jet the certified institutions certify individuals, 
by conferring upon qualified persons the prescribed diploma. 

In this there would, of course, be nothing legally manda- 
tory. Ultimately the legal certification of individuals must 
be brought about, but in my judgment this will not be prac- 
ticable until the courses of study have been standardized, 
and have actually been offered for three or four years at 
the universities. 

As to the various degrees of expertness, and the recogni- 
tion of each by means of a suitable diploma, Dr. Geissler 
in his initial article on the subject, distinguished three possible 
levels of skill. It seems to me that but one level of fitness 
should be .certified, namely the fitness of an individual who 
will be an expert psychologist, with all the knowledge neces- 
sary (so far as knowledge is available) for the direction and 
control of human behavior. This person should earn and 
receive a doctor’s degree in psychology, and should be given 
a professional diploma as Psychologist. 

Many will hold that the grade of attainment represented 
by tlie master's degree (a college course and one year of 
specialization beyond), should be distinguished and certified. 
At times it seems to me that this should be done, and that some 
such title as Assistant Psychologist should be conferred; yet 
the more closely I consider the question the more convincing 
seem to me the arguments againsLcertifying an inferior grade 
of training. Will not such certification tend to create a 
supply of certified inferior and hence inexpensive service, the 
inferiority of which will be condoned in many quarters for 
the sake of the inexpensiveness? Will not the distinction 
between Psychologist and Assistant Psychologist be too vague 
to function, especially since one costs much more than the 
other? And will not the whole purpose of the attempt 
at standardization be thus frustrated ? For, as I conceive 
it, the purpose of standardization is twofold, (a) to assure 
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the best possible qnalily of service to the public, ami (b) to 
protect those who are able and AvilliiiK to Liiidcruikc thorough 
preparation against the conipctilion of those who are unable 
or umvilling to untlcvgo tlie same training. The accomplish' 
meiit of the first pur()Ose is inseparably boiiiul up with the 
acconiplislinient of the second. 

It may be argued that the doctor's degree in j^sychology 
is at present awarded largely ou the basis of research, in our 
most conipfelely equipped universities, and lieiicc requires a 
higher type of intellectual capacity t!u\n is viccessary for the 
average practitioner. To me it seems doubtful wlictlicr the 
average successful candidate for the doctor's degree in psy- 
chology has more intellectual ability than should be required 
of one who aspires to he trusted with the direction and control 
of Iniinan behavior. It is at least doubtful that the average 
ability of tlrose who have won the doctorate ivi psychology 
during the decade just passed is higher than that of the gradu- 
ates of good professional schools, such as school.s of medicine 
and schools of engineering. As fast as really goorl prospects 
are established in applied psychologyj really good people will 
come to qualify, — i^eople who are fully cai)able of earning 
a doctor's degree. But prospects in a[)j)licd psychology will 
not be good, so long as per.sons of mediocre ([ualilications 
occupy the field. 

It has been suggested that the traditional divisions of 
academic training into that for the M. A. and that for the 
Ph. D. are not vtry iovtunute for the prescnli purposes. The 
Ph. D. is not in a strict sense a professional degree. There 
exists at present no degree to indicate the completion of a 
prescribed professional course in psychology, which docs not 
involve intensive research, but which does involve practice in 
applications. It has occurred to Jiie that perl laps the situa- 
tion calls for a new departure, the ''invention" of a new 
degree, — Doctor of Psychology, — which would involve six 
yeavs^ of training, including college, with an additional ap- 
prenticeship year (instead of research). I think this sug- 
gestion is worth considering, as the old Ph. D. is scarcely 
appropriate to many of the modern uses it is made to serve. 
Sooner or later it ought to fall away from the sciences through 
sheer weight of its irrelevancy. 

As I have often stated, I am convinced by personal experi- 
ence and by the experience of colleagues in the field, that 
it will hardly be possible for applied psychologists to succeed 
(in clinical practice at any rate), without the doctor's degree. 
The reasons why this is so probably go bade, in the last 
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analysis, to the fact that the doctor's degree has cojiie to 
signify adequate skill in him who presumes to direct human 
welfare. Thus comj)ctiiig professions can and do pJay in 
many subtle ways upon the lack of a professional title, to 
the detj’ijnent of tJic psychologist's legitiiiiatc work and ser- 
vice. Furthermore, the general public is disinclined to accept 
the advice of one who lacks the title of doctor in his field. 
Thus the usefulness of the psychologist is materially im- 
paired, in cases where he is not qualified with the doctor^s 
degree. These arc phases of social psychology which it is 
necessary to admit, in considering the matter of certification. 
To ignore them would be to betray ineptitude as an applied 
psychologist at the very outset. Either we can fall in with 
the social habit, or dedicate ourselves to a long and tedious 
process of reforming it. 

This emphasis upon the importance of formal titles, cer- 
tificates, degrees, etc., does not, I find, impress the academic 
psychologists, who have not personally experienced the limi- 
tations upon usefulness resulting from the lack of a "suit- 
able " title out in the iu-actical field. Thus they are inclined 
to urge that certification is a relatively insignificant matter, 
and scarcely worthy of dignified discnssioin It seems to 
them that the only really important consideration is that the 
instruction shall be of first rate quality. To them it is impor- 
tant that the professional teacher of psychology should have 
the doctor's degree, but uihniportant that the practical psy- 
chologist should have it. They feel, somehow, that it prob- 
ably requires less training and ability actually to direct and 
control human behavior, than to teach how to direct and 
control it. 

Here we see the difference in viewpoint between the pure 
scientist and the practitioner. This divergence is inevitable; 
and it is only to be expected that the majority of psychologists, 
whose interests are mainly in teaching and research, will not 
be much moved by the subject which we are here considering, 
i.e,, certificates for practitioners. The adequate solution of 
the problem is, nevertheless, essential to the progress of prac- 
tical psychology. 

Simninry of Suggestions 

1. Legal certification of individuals will ultimately be neces- 
sary, but for the immediate present is scarcely feasible, owing 
to the im standard! zed condition of curricula, and the inequal- 
ity of development in the various branches of applied psy- 
chology. Standardization of curricula must precede legal 
certification of individuals. 
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2. For ihe present, institulkins sl\nnl<l ke certiftccL Lists 
of certified insLitulioiis sliould he juihlished. These instiUi- 
tions should he ch:\r^ed, for the lime lieiiiK, wdh the certifia^ 
tion of iudivkhuils, by coLilerriu^ (lualilied persons the 
prescribed diplonm. 

3. Only one unule of professional iiualilicalions should be 
recognized by formal certinciUion : persons >vho earn the doc- 
tor's degree, specializing in jisychology us iirescribed, should 
receive a professional diploma carrying the title, Psychologist. 

4. The suggestion is worth considering as to whether tltc 
situation does not call for au iimovatiou.—the creation of u 
new professional degree^ Doctor of Psychology. 

Professor S. C Kohs, ot Reed College, writes as follows; 

A Woiu) REOAimjNo Plans fou tuf Tuainino of 
P svCUOLOdlSTS 

If psychological practice is to become a respectably cstab- 
Itshed institution, then the question of preparation and 
licensing of psychological practitioners l)ecomcs a matter of 
extreme importance. If the issvte is dodged now, j^sychology 
will have to face it in some aggravated form later on. 

The American Medical Association has for years exercised 
careful scruiuty over medical education in this country. This 
supervision has meant immeasuraiile bene lit to tlic medical 
profession and to society. Practically every slate specifies 
clearly the grade of the college, as as.signed by the American 
Medical Association, from whicli prospective [)liysicians may 
be accepted. Recently a national examining board was cstab' 
lished and two national examinations have thus far been 
held. But these conditions have been the result of years of 
active and bitterly opposed propaganda. It seems reasonable 
to expect that the practice of psychology will pass through a 
somewhat similar evolution. But the American Psychological 
Association, profiting by the experience of the medical organ- 
ization, can attain the same inline nee in its field with a con- 
siderably smaller expenditure of effort if active measures arc 
taken before quackery obtains a substantial footiiold. There 
should be a standing committee of the American Psychological 
Association which should set standards of training for the 
various types and grades of applied psychology : clinical, cdU' 
cational and vocational, and which should act as a national 
examining board, granting degrees or licenses to ju-operiy 
qualified individuals. 1 think it would prove unwise to 
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delegate this power to individual college or university depart- 
ments, as has been suggested. 

A symposium on this subject at the present time is most 
Opportune. When the war is over psychology, together with 
all our other sciences, will be called upon to contribute its 
rnaxiimini toward social reconstruction, It must stand ready 
to perform this task respectably and with credit. 



nOOK KRVIHWS 


OsjAs L ScliWAJiii. G’nir/ti/ Tyl'i\t tif Suju'yii^y .Ur». Willi a prcfa« 

|jy Jack Lonrlon, and an introductory letter by lUx Nordau, 
Richard G. Rudder, Uoslon, 

The hook contains ten ehaiucrs ^vhidt may well he ^roviiicd to 
six divisions as follows; (0 GIi. 1, Dcimitloii, tit'iirrnl Charadcrislics 
of Genius and Talent; Ch* It, Oritriii and Cniulitions ; (:») Cli. HI, 
Types of Superior Men, Intcllecliial llicwchyi (,i) Ch. IV, Creative 
Life, Cli. V, Affective Life, Lh. VT, Siriviiiji^ Life; (^) Cii, VII, 
Inflneuce upon the Masses; (5) Ch, VIll, Appreciation; ((i) Cli. IX, 
Normality and Abnonnaliiy. 

In the first cimpter the author tuves a ratlicr exleiisive cliaracteriza- 
lion of the genius, the talented and the pliilistine individtiuh ^ In this 
he points Old Hie characteristic iitcniovy iinitalluji, verbosity, Im- 
pressionability, menial harmony, affection and volition which the 
genius possesses, in the It ea Uncut o( lh<j heredity ami variability ot 
the genius it becomes di Hi cult for one, in tlje Ijghl 01 present biological 
principles, to accept some of the unique theories of llie author, Ou 
page 85 he states: "To produce a genius, the qualitatively siniilat 
characters of the parents must he added algcliraically : a geometrical 
addition gives birth to eommou mortals unrl ta leu ted men." 

Chapter H shows the value to society of the pli ills line group, bill 
the importance of the genius to soeiely is kept in the foreground 
through the whole book. In connection with this some of the forces, 
as pa/n, poverty, etc., which aid or suppress ilie gejiins, arc treated 
ytjry well. The high uitcllcctuiil status of the super uu* recoup is treated 
in more dcUil in chapter UI. 'I'hc foiirlh chnplcr, while termed "The 
Creative Life," is really a fnrtlier elaboration of ciiapler I, Chapters 
V, yt, and VII deal with the afTcctive and striving life and will be 
o( interest to readers of Social ILsycholoj^y. Chapter Vll treats of 
the vital relation of the talented person to his social cnviroiinienl 
and his contribution to the group. T'he nuUual relation hetweeu the 
individual and the group receives emphasis in cl 1 a p tor VIH. Chapter 
IX is somewhat apart from the rest of the hook, although tlie general 
idea of the author is still apparent. It would not he impossible lo 
omit this chapter, yet it will be of some interest to the general reader. 

Tlic title of the book would be truer to the discussion with the 
word "Superior" omitted, nil classes aie treated, bvit emphasis 
is placed on the bigliest type of person, the genius. With this iiidb 
vjclual the author compo-rcs the talented man aiul the Philistines, or 
average persons. This discvission is interesting in connection with 
McDougall'ii elite group, ami The Great S'oeiety of Wnlla.s. "Phil- 
istines differ from gcuiiiseii in both aims and abilities. The talciUed 
man differs from the genius belonging to Hie .same cla.ss more in 
ability than in aims," p, 16. The author has followed the literary 
style of Loinbroso or Havdock Ellis. Quite often tlm linguistic 
slyk of the author attmets the attcntioji away from the point which 
he wishes to make. All references to works which he has iindoiilitCfHy 
made use qf arc omitted. While the reader nv.\y not notice this lack 
of- references, one cannot escape the feeling that some of the anll]oi''s 
statements without the signs of a quotation arc really direct quota- 
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lions; i>. for example: ‘‘Women as a rule are born philistines: 

. , lo fall into llicir hands." 

Ill many places the reader feels that the author did not make use 
of the most I’cccnt aiul accepted Vicki's in biolo^jy, sociology, and psy- 
chology. . . genius , . . can be regarded as a result of 

accumulation or summation of inherited unconscious tendencies, of 
inherited cosmical-snggcstive impulses," p. 84. "Only those acquired 
characters are trail smi Lied hereditarily which affect strongly the 
parent's organLsni, . . P- 84. “In animals not only habits 

or acquired characters but also actions performed but once may 
become instinctive or hereditary modes of behavior, . . p, 113. 

We undcrstaiul why for women, knowledge, or truth, is still a means 
to success, and has not yet become an end'in-itself," p. 412. 

The author has crowded his statements full of ideas and his sen- 
tences almost resemble aphorisms. Tlie book will be of interest to 
students of social psychology and sociology, and to the layman who 
wishes a popular treatment of the characteristics of the ^eiite group 
in comparison with the philistine group. j £ Evans. 

Lewis M. Ti-kmam, Ghace Lv^if an, George Ordaul, Louise Ellison 
Ordaiil, Neva Galiir-AETit and Wilford Taliieut. The Sian ford 
Revision and Lx tension of the Binet-Siinon Scale foy Measuring 
InteUiijcMcc, Education a! Psychology Monographs No. 18, 
(Edited by Guy Montrose Whipple.) Warwick and York, Inc., 
Baltimore, 1917, p, 179. 

This monograph siiminarizes the data on which is based Tennan's 
revision and extension of the Binet Scale as published in his Mcasure- 
incnl of Intelligence. After a " Brief Account of the Stanford Re- 
vision and its I-listory" in chapter I the authors discuss in the sub- 
scquciit seven chapters the following topics: "The Distribution of 
Intelligence,'' "The Rate of Growth and the Validity of llic I. Q.," 
" Sex Di(fercncc,s," " The Relation of Intelligence to Social Status," 
"The Relation ot IntclJigence to School Succe^.s/' "TJie Validity of 
the Individual Tests," and " Sonic .Considerations Relating to the 
Eoniiatioii of an Intelligence Scale." Among the reasons why the 
authors claim " that the Stanford data have more than 

ordinary .sigiiificnucc " arc: the great number of children, namely 981, 
varying between 80 and 120 at each age from 6 to 14 years, with some- 
what fewer at 5 and 15, the great uniformity and care in the conduct 
and scoring of the tests, the selecting of children within two inoiitlis 
of a birthday, and the elimination of racial differences. Conseciueiitly 
the distribution of intelligence for the ages separately as well as 
for combined ages as based upon the Intelligence Quotient follows 
very closely the theoretical (Gaussian) normal frequency curves. The 
curves show that the distribution of mental ages bcconief; progressively 
nattened the older the children. The authors believe that the results 
of tests repcateil on the same children at various intervals as far as 
they have been made, "support in a general way the hypothesis Lliat 
the intelligence quotient of a given child tends to remain constajit ” 
find that "growth of intelligence conics to a .standstill somewhere in 
the later years of adolescence and that the cessation is gradual rather 
than sudden." The data on hand also throw doubt upon the common 
notion that mental development progresses alternately at slower and 
faster rates, A slight scx-diffcrcncc in favor of the girls seems lo 
occur between 5 and 14 years of age, and in certain tests gex-cliff erenccs 
were unexpectedly well marked. "The median intelligence quotient 
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for children of llic suiicrior social class us almui 7 points above, and 
that of the in^c^io^ .social class abi>ui 7 IHvintH below Ibc median 
itUclIigcnce qiiolicnl of llic avcr.u<e .social kihmti)/' T1»c superiority 
seems to the authors to he “ almost ccrtumly clue primarily to sujicrioT 
oritnnal eudownicnt," ami ibu^y base this conclusion upon five supple, 
mentary lines of eviticnee which are fairly coJivinciiig, Tlie results 
also show a very close aKrccmciit hetsveou the iiUeUitijencc quolmn 
and tlie (inalily of school work as jnd^MMl by ibe ieuebers. The eases 
of disagreement arc mostly (Inc to the teacher’s oversi^ltt of age dif- 
ferences. As a cmismtuciicc “superior cliihlreii arc seldom allowed 
to reap the advnnlagcs in school progress, lo which their siiperiorily 
fairly entitles ihein.'’ The authors [loinl out (hat a given ainoniit of 
rctardatiou or acceleration is not e(|uully significaiU at the different 
ages, which fact has been most consisienlly overlooked by many shn 
dents of the problems of age^grade proKress. The last two chapters 
arc of especial importance from the staiulpoint c)f the theory of mental 
testing and intelligence scales. The ibree criteria for the validily 
of a test in an intelligence scale arc said to he increase in per cenl 
of unselectcd cluklreii that pass it, internal coherency, and reasonably 
high correlation with inlclligencc as otherwise estimated. Considering 
the second of these ns the most important criterjon, the anthers have 
subjected it to an elaborate statistical trealmeut and on the basis o( 
it have divided all the tests examined into good, poor and indifFerent. 
Another statistical treatment of results from adults shows that there 
is no significant influence of school training on the ability to pass 
most of the tests. The intlncncc of the age-factor is dillicidt lo dclci- 
mine, but the results on the tests involving memory were found lo 
contradict those of Kuhimaun. The last chapter is a defense of the 
Binct method of testing intelligence against various critics, an exposi- 
tion of his dynamic conception of inlclligencc, and a j us I i heat ion of 
the principles imdcriying Ternmids revision and extension. The last 
paragraph attempts to prove that the advantages claimed for the 
Yerkes Point-Scale arc questionable, that it lia.s faileil to cquali;;e 
the “points,** and that Ihc employment of the iiiteIHgciice quotient 
secures for the Uinct Seale the advantages of giving partial credit 
for partial success. 

An appendix of id pages contains tables giving the percentages 
that passed each test at each age. These tables might have been made 
even more valuable by stating in each ca.se tlic minibcr of subjects 
tested. 

No psychologist, whether favorably or unfavorably disposed towards 
thc_ methods of mentality testing, should fail to read this monograph, 
as it is by far the most important recent contribution to the problems 
of measuring intelligence. The topics treated a\'e also of vital impor- 
tance to teachers and educational administrators, and a widespread 
familiarity with this monograph should prevent many misuses of 
mental tests by persons not suHicicutly acquainterl with their true 
nature and signihcance. 

Edward Stafford Jones. The hiflucnctj of Age (wd Experience on 
Correlations Concerned zvith Mciilai Tests' Edncnlional Psychol- 
ogy Monograph No, 22. (Edited hy Guy Montrose Whipple.) 
Baltimore, Warwick & York, Inc„ 1917, p. 89, 

^ The avowed purpose of this monograph, as set forth by the author, 
15 truly stupendous. It is an attempt to give answer to practically 
all those fund amen tal problems which confront the practical worker 
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in tlic field of mental testing. The author makes an assay at answer- 
ing the questions involved in the influence of age and experience on 
test performance, which answers, when correctly given, will tell us what 
in actuality the nature of poLcntial development is, from which the 
plotting of the curve of age growth will become a simple matter. The 
significance of this will be sensed immediately by those who have 
had work in this field. Then, too, the question of a common factor 
in intelligence is necessarily implied in this study as well as other 
queries which the writer inakes explicit. 

There is a brief historical survey of the literature relative to each 
of the topics into which the work is divided. While this historical 
setting reveals no unanimity of opinion, it does enable the reader to 
get properly orientated for what is to foIfo\y. Here eCnphasis is justly 
laid on the necessity of knowing the conditions and of liaving them 
the same before a correlation is attempted. Also the effect of homo- 
geneity and of heterogeneity within the group, on the coefficient of 
correlation, is made clear. 

This is followed by a section on the administration of the tests 
used. The tests arc described and the method of administering set 
forth. The arithmetical mean and the standard deviation is given for 
each test for each of the four years. The degree of corrclution of 
the same test from year to year is indicated with explanations. 

In the part dealing specifically with results, Dr. Jones has used 
the correlation method of attack and has given a various combination 
of single test with single test; of single test with total-test-average; 
of total-tcst-avcrage with total-test-avcrage ; and of tests with school 
year completed. In the .last ease only partial correlations have been 
given. 

The concfiisions are a little disappomting but no more so than 
would naturally be expected. The problems to be solved are so funda- 
mental in their nature that much investigation will need be done 
on them. Ho\vevcr, considerable light has been thrown on the 
subject and the way made clear for further work. The specific 
value of the tests used, during the years covered, as to ‘ reliability * 
and as to ' stability ’ is a point of special merit. The conclusion 
that development at this time is in content rather than in psychological 
process is interesting. Dr. Jones finds no evidence of a common 
memory factor, nor of a common intelligence quotient. Lastly, the 
results seem to show that after the elimination of the ' instructions 
factor' cxj>erience tends to increase the correlation coefficient. 

The monograph is a carefully done piece of work along lines diflicLilt 
of attainment and, in addition to the positive results presented, pre- 
pares the way for other investigations along similar lines. 

Cornell University. L. B. Hoisington. 

William A. White. T/ie Principles of Mental Hygiene. The Mac- 
millan Company, New York, 1917, p. 323- 

This work is a discussion of such social problems as insanity, crime, 
feeblemindedness, etc., from the psychoanalytic standpoint, and not 
only treats of the various factors which unite to create the asocial 
classes, but also oii tl in es proplijdactic measures. While very concisely 
written, the volume is comprehensive in its scope, including many 
social phenomena popularly regarded as outside the field of mental 
hygiene, as alcoholism, vagrancy, divorce, the woinaj] movement, and 
other minor aberrant forms of social life. “ It is the task of mental 
hygiene,” says Dr. Whitq, “ to find less wasteful, more efficient means 
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/or (IcaliHK willi [Jioblcms, ajid, when foniul, in urge .such mcas- 

\irc3 uueca singly miuti those who niaki.’ am I . oliniiiiator our lav/s and 
direct ihc ircruls of imMic thmighl.” 

lu the first chapters is a ]>ricf slalciucjii i»i some of the fundamcuU! 
concepts of psychoanalysis, %vHh the ciuiduisis on the well-kno^vn 
Frciicliau Hight /rum reality, whicli is huer slunvn In he a leading 
motive in the types of conduct eausiiiK the ills uu'Icr comidm- 

tion, *‘The instinct for the familiar -the sufoiy mntivc '’ is klic gen* 
cral term whicli is used in cnuiprisc such nieiijal reactions as aiuM- 
valencc nnil projection of em minus, the hysterical enu vers ion llo^vn- 
ward /I'Oiii the [jsychic t(i ll|c (Jhysiral level, ainl oilier defence mechan- 
isms. The genetic viewpoint is stressed thinughont. " Fivst of all, 
the great fact, it scenes to me, whicli has nhvays io ho home in mind, 
is the fact that our psyclie hears ^ the record of its Inuidrcds of 
thou sands of years' dcvclopineiU within itself as truly as does our 
body. . . . This is tlic hij;lorical past of llic psyclie, the uiicom 

scions, it has been called, heeansc its amt cut, while a part of tl\c 
psyche, is .still not in conscinusncii-s," 

The application of these (general considerations to the specific 
problems of menial hygiene is, in some instances, uuiijue, and in 
almost every case tlierc are at least one or two siguilicant suggestions. 
The- (Ivscussion of the social attitude toward tlie criminal and the 
plan for ji reform of the penal .system is worthy of lueTition in dirs 
rcspecL The criminal himself has long hecii disregarded by sSoticty, 
aiul oidy the crime has been consideveil. U is the emotional reaction 
to die act, — the hatred of the crime, — which t iirojcclcd upon tlie crim- 
inal, has hceu the uucousciovis luottYaiiou heiiind our stringent penal 
laws, which pnnisli, hni do not prevent I'epetition of the deed, ff 
we arc to treat this whole problem iu a wciy leading Ui snejal cdiciciicy, 
we must recognize ;md control this projcctimi mechunism, and stnily 
the crijiiiiial with a view lu IjiuliiiK and reiiiodying tlic causes of his 
conduct. Instead of hard and fast rules fur the treatment of each 
offense, the action toward the criminal nuist lie jiuHlilicd iJi accordance 
with the fiiulings of this search iug uindysii?, which should detcriniiie 
whether he js a menace to society and must he imprisoned, or is a 
hopeful subjocL for more lenient refonnatory efforts, l^ven tlio.ic 
who arc condeinued, however, must enter u wholly ilifl'ereut type of 
penal institution from that noiv in existence. The inT'^nii of the 
future will cittcmpt to be coiistmetive rather than dostcuetive ; to teach 
the prisoner a means of rciiclion at a higher social level instead of 
wreaking the vengeance of society upon him and creating in liim an 
equal hatred which deep cub his antisocial attitude. 

In like manner, thq treatment of the iiKsane and of oilier pathological 
classes is outlined, with pertinent suggestions as to ways and means 
of propliylasis. In one or two case>, the author departs radically 
from die generally accepted scientiric attitude, and boldly state.'! a 
wlioJly different point of view, lu regard to the solution of the prob- 
lem of mental deficiemey, for example, he vigoroiisiy opposes the 
Eugejiist plan of sterilization on the groniul that it is ha?ad on an 
exaggerated statement of the excessive proevoatit^n of the unlU, and 
is a method utterly unstnked to a hiiEiianc and syiupatlictic social 
organization, That the latter cousideratUni is tlie real vcasou for 
his opposition to a solution which is incroa.singly advocated by science, 
IS obvious from his own , statement of his position: " I feci veuy much 
toward the question of ^tcriliratiou as I do U>w:\r<l the pri)poiiition 
to chloroform all the hisiine and criniiuals. 'I'lic dopendent.s arc the 
burdens which the cfTicient have to bear and become eiVicieut in 
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bearing-. Tlie parn and sirfferirig they cause hasre 'forward ends" 
which malce for a better and more humane society. Chloroform 
might be a sohilioii, but I, lor one, would not Jilcc to live in a society 
which adopted it.” 

The book is an excellent rcvie\y of the patijologicaJ phciionieJia 
of present civilization from the sociological and psychoanalytic stancl- 
points, and should prove valuable in spreading a broad general know]- 
edge of the whole mental hygiene movement. 

Phyllis Blanchard. 

Maximilian P, E. Grosz m an n. 7 Vie Ilxcefftiona/ C/iiid. Containing 
a Medical Symposium with Contributions from a Number of 
Eminent Specialists* Charles Scribner's Sons, New York, 1917, 
p. 764, 

The author uses the word ” exceptional” in its broadest sense. 
“The purpose of the book is to give n perspective of the entire situa- 
tion, and to suggest ways and means of coping with the problem in 
its various aspects.” The first part deals with the problem of the 
iiulividual child, the second part discusses the problem of clinical 
research anti diagnosis, and the third part takes up the problems of 
prevention, adjustment, and organization. The author estimates that 
of the twenty-four million children of school age in the United States 
about six million, or twenty- five per cent, are healthy normal, while 
about twice this number *' suffer from easily removable difficulties, 
inchiding physical ailments.” Of the remaining twenty-five per cent, 
eighteen per cent include "the exceptionally bright, the nervous, the 
diflicult, the retarded child,” five per cent include ” the blind, deaf, 
crippled, arrested, economically siibuicrgcd, and primitive groups," and 
the remaining two per cent or 480,000 include ” the moral perverts 
and imbeciles, the feeble-minded, insane, etc." The author has some- 
what modified the classification of types of children which he had 
proposed some years ago, but he still retains the three main classes 
of iiormal, subnormal and abnormal children, and clearly defines or 
describes each type. He divides the cxccption.'iliy bright children 
into four groups; “the f/roitp consi.sts of children efidozved zvit/i 
(7 ff(7od mr//io/yr the second gi^oup comprises those whose physical and 
mental grozvih is generally more rapid than that of an ordinary child 
without pathological precocity; the third group consists of children of 
0 in? -sided dcvelopmoit, i. c., having one faculty, or group of related 
faculties, developed out of proportion to the other faculties; the fourth 
group is composed of those children in which special or general excel’^ 
lency is associated ivith neuropathic and psychopathic tension/' It 
is not at all clear to the reviewer w^hy the first group should be set 
off from the third group. The autlior says: “the other three types 
involve intellectual faculties of an unusual character” (p. 107); evi 
tic fitly memory, in the author's view, is not an intellectual faculty 
In the chapter on the feeble-minded group (eh. 9, pp. 
author criticizes adversely the diagnosis of such cases by the Binet 
Tests and ofiPeJ\s several valuable precautions to be empJoj^ed in 
determining the mental status of a child. Conceriiuig the efforts of 
standardization our author says; "the science of child testing is so 
very young yet that it would be disastrous if we slioitlcl allow our- 
selves to be guided by a more or less mechanical scale, in placing 
a certain mental manifestation in a certain definite place of quantita- 
tive value, and judging a child accordingly. We may have to revise 
our sfaiulards continually on the bases of further experience, ft is 
for this reason that we must use any kind of tests simply as sy sterna- 
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tizcd mellioils of approach ainl otherwise apply with fairness and 
coiiinion sense our own slandards of experience and jiidBiiicnt“ (p. 
252). 

The sccoml pavt presents a rather lengthy discussion o£ the tesU 
employed in the study of exceptional children with a strojig emphasis 
upon the author's own methods of clinical Ireatmcnt. Here the polut 
oE view of the surveyor has rather been Just sit.dit of and [rcc|uei\lly 
the lay reader is overwhelmed by the mass of technical details, On 
the whole the author's views arc very sane and his criticisms of 
tile Binet tests arc made lo the In the lliird main part, ho^v- 

ever, the author returns to his earlier perspective viewpoint atid 
discusses such topics as legal provisions for various types of excep- 
tional children, eugenic considerations, home life and home education, 
school problems, medical inspection, ungraded and special classes^ insti- 
tutional care, the sanaloriuni school, and the training of special 
teachers » 

Appendix I is a discussion of "The City and her Boys'* by Albert 
E. Hines of New York City. Appendix II is called "A Medical Sym- 
posmm,*' occupying pages 562 lo 706, and consists of twenty-five 
contributions of varying length by men like ll. H. Arnold of New 
Haven, C. Ward Crainpton, New York, Abrahani Jacobs, New York, 
Howard A, Knox of Kllis Island, K. R Snniliard, Bos Ion, tra S. Wile, 
New York, Tom A, Williams, VVashington, D. C, Thomas D. Wood, 
New York, and others. In Appendix 111 arc detailed first and second 
year data of P. E. G,, and Appendix IV gives Specimens of Reports 
on Children Exaiuincd. A bibliography of nearly thirty pages con- 
cludes the work, 

The author's style is lucid and non-technical. An especially attrac- 
tive feature is the use of eases as illustrative nialenalj while the 
sixty-three pictorial ill list rations add further value lo the text. The 
book may be recommended to all who desire an aiitliorilative and com- 
prehensive view of the rtiuncrous problems arising in connection with 
the exceptional cliiJd. L. R. G* 

The following j)ublic,i lions have been received 
Charles HuaaARa Judd. luirodtcction lo t/ic Scientific Sludy of Iidih 
cation. Ginn and Company, Boston, 

J, E- W. Wallin. The Psycho-Educational Clinic and Special Schools, 
Excerpt from Annual Report on St. Louis Public Schools, 1916-17, 
PP. 159-192- 

Cany On, Mofjasine on \hc Reconstruction of Disabled Soldiers and 
5 rtf 7 Dr.r. Edited by the OQicc of the Surgeon General, U, S. 
Army. Published by the Anierjcaii Red Cross, 31 1 Fourtli Avenue, 
New York City, vol. i, No. I, June 1918, pp. 1-32. 

The Ohio 5 ‘fatt’ /nslihjh'fju Jonnial Edited by FraJik D, O'Blencss. 
Published by the Ohio Board of Administration, Columbus, vol. 
1, No. 1, June 1918, pp. i-8^, 

The Porto Rico 5 c/; oaf RciFi'citi. San Jiian, Porto Rico, vol. 2, No. 6, 
June 1918. 

RepOfi of the Conimission on Military Training and Insli'Hction in 
High Schools to the New Jersey Legishiure, Session Jpry. 
printed by the American .Union Against Militarism, Washington, 
D. C., May rpiB, pp. 1-15. 

^ Mention here docs not preclude further comment. 
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The Ohio Bitrcau of Juvenile Rcscarchp the first state bureau of 
its kind in the United States, has recently been established on a 
permanent basis by the Boani of AdniiiiistratioiL The position of 
Director of the Bureau has been accepted by Dr. Henry I-I. Goddard, 
formerly Director of the Department of Research at the Vineland 
Training School for Feeble-minded. He will be assisted by Dr. 
Florence Matcer and Miss Lucilc A. Boylan. The Bureau will also 
employ several physicians, psycho-clinicians, teachers, field-workers, 
and caretakers, and will closely co-operate with the Department of 
Psy eh oiog-y at Ohio State Uj3iver.?ity, witli the Juvenile Court, and 
with the Ohio Institution for Feeble-minded. The Bureau was au- 
thorized by the State Legislaliirc in 1913 and began its work July 
1st, 191/I, under the Directorship of Dr. Thomas H, Hayiles; but 
until last year no provision had been made for housing it, Last year 
the sum of $iao,ooo was appropriated for buildings which arc at 
present near completion. The functions of the Durc&u are two: (i) 
to study, diagnose, and recommend trcatiiiciit or proper institution for 
such casc.s as arc sent in by the juvenile courts of Ohio, and (2) to 
study the causes of dependency and delinquency. The methods _ to 
be employed will be largely determined by tlie material to be studied, 
and will include besides the usual mental and physical examinations 
such more extensive and elaborate methods as X-ray examinations, 
physiological studies of digestion, secretion, excretion, and of tlic 
endocrine system and whatever else may be suspected of contributing 
to the causes of delinquency, 

The Ohio Board of Administration, to which is entrusted the 
centralized maiiagciiiciit of all state institutions devoted to the care of 
the dependent wards of the state, began in June the publication of 
The Ohio Slate hi^tiiution Jounial, under the editorship of Frank 
B. O'Bleness, Ilxecutivc Clerk. This Journal is clevoted ^‘to the 
exposition of the work of the Ohio Board of Adniinistratioii and the 
iiistUiitions under its control, /a "rlieir efforts for the cere and /ni- 
provement of the dependent, defective and delinquent classes: to the 
publication of the results of researches into conditions responsible 
for these classes, and the best methods of treatment and prevention: 
and to the promotion of a complete understanding between the public 
and the above named agencies in order that both may work in har- 
mony for the Welfare of all.” The first issue contains a most instruc- 
tive account of several generations of the "Hickory Family** and its 
branches, by Miss Mina A. Sessions. This family takes pre-eminence 
among the defective families of a certain county surveyed “because 
of the fecundity of its members, the anti-social nature of their habits 
and mode of living, their utter dependency and the large amount of 
inbreeding which promises to perpetuate the defective traits" 


The Office of the Surgeon-General, U. S. Army, has recently begun 
to edit and issue a iiew periodical, entitled Cany On^ A on 

the ReconstrH(\tio7i of Disabled Soldiers and Sailors, which is pub- 
lished by the American Red Cross, 311 Fourth Avenue, New York 
City. The first number of volume one appeared in June and coiitain.s 
32 pages. The Editorial Board consists of Colonel Frank Billings, 
M. C., N. A., Chairman; Lt.-Col. Casey Wood, M. C., N. A,, Editor- 
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in-Chiefi Ca[>laiM Arthur H. Sniiiuels, S, C., N, A., Assistant Editor; 
John O'Hara CosKravc; Hcdici L Kaui'aian ; LL-Col. Many E. Mock, 
M. C., N< A.; Dotifilas C. McMvirlrie; aiul Chailus J. Roscbaiilt The 
Advisory Board consists of twonty-ci^dit m cm hers, ainoiif; whom we 
find the names of Major-General William C. (.ioi'Kas, Honorable WiU 
Ham Howard Taft, Siuiuicl GunitJcrs, PrcsidL-iU Harry Pratt Jiidson, 
Major William James Mayo, Rochesler, Miiiii., Mrs, Mary Koherts 
Rinehart, Hr. Anna l-Ioward Shaw, and Lt.-Col. William H. Welch, 
M. C., N. A. Tlie fir.st issue contains amoiuf others short articles by 
Douglas C. McMurtric oil “The IJiRli Road to Sc If ’•Support;'* by 
Scrjjeant W. H, ZinmicTimii, A, K. E., un “ (.)nr l^rst Blimlcil 
Soldier;” hy Captain Arthur 11. Saimicls, S. C., N. A., on '‘Rccon- 
atruetiny the P\ibUc;’' and an unsigned article entitled “The Enemy 
was Ready, How Germany Made Preparations for her Wounded.” 
Tlic magazine is well illustrated with photographs of various pliases 
of the work on reconstruction. 


The Staff of the Division of Physical Kcconstructioii in the oRicc 
of the Surgeon-General, D- S. Army, conlainSj according to Cnrry On, 
among ils memberfl Dr. James 1*-. Russell, Dean of Tcaelicrs College, 
Columbia University, Director of Educational Secliou, and Major 
M. E. Haggerty, S. C., N. A., Professor of Psychology, Indiana 

University. ^ 

The following is a partial list of members of the American Psycho- 
logical Association who arc engaged in nalional service of various 
kinds, including position.^; in the line, in (he Sanitary Corps, hi the 
Signal Corps, in the Aviation Service, in the, Medic-al Reserve Corps, 
in the V. M, C. A. work, as well as In civilian capacity. A complete 
list would probably show a 25 per cent curalliuent in national service. 
Abbott, E. Stanley, Major, M, R, C. 

Aiigcll, James R> 

Arps, George F., Captain, S. C. 

Ash, Isaac Emery, Caplniii, S, C. 

Baird, John Wallace 
Baldwin, Bird T., Major, S. C. 

Basset, G. C., Captain, S. C. 

Bentley, Madison, Captain, A. S., Sig. R. C. 

Berry, Charles Scott, Captain, S. C. 

Bingham, II. C, Lieutenant, S. C. 

Bingham, W. V. 

Boring, Edwin G., Captain, S. C. 

Boswell, Foster P., Lieutenant. S.,C. 

Bridges, J. W., S. C. 

Brigham, Carl C, Lieutenant, Tank Corps. 

Burtt. Harold E, 

Chapman, James Crosby 
Chase, H. W. 

Cobb, Percy W.. Captain, M. R. C, 

Dallenbach, Karl M., Captain, S. C, 

Dearborn, George Van Ness, Lieutenant. M. R. C. 

Dockcray, F.* C. 

Dodge, Raymond 

Doll, E. A., Lieutenant:, S, C. 

Dunlap, Knight, Captain, S. C. 

Edwards, A. S,, Captain, S. C. 

Elliott^ Richard M„ Lieutenant, S. C. 

English, Plorace B., Lieutenant, S. C. 

Ferguson, G. O., Lieutenant, S. C. 
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Fcrjibcrpccr, SiiiiiviL*! W., IJonltiiiant, Infantry. 

Foster, Williiun S.^ Cnplaiii, S. C. 

Franz, SlieDlicrd 

Frost, Elliott Park, Lieutenant, S. C. 

Haggerty, Melvin F'.,, Major, S. C. 

Haines, Thomas II., ,S, C. 

Hall, G. StaJdey 

Hayes, Joseph W., Captain, S. C. 

Mciunoii, V. A. C, Chaplain, A, S., Sig. R. C. 

Hunter, Waller S., CiipUiin^ S. C. 

Johnson, II. M. 

Jones, Edward .S., LicuLcnanl, S. C. 

Kelley, Tniimin Lee 

keliogfif, Chw'lor Elijah, Private, S. C. 

Kirby, T. J- 

Kil.son, Harry Dexter, Lien tenant, EicUl Artillery. 

Metcalf, Jolm T., Lieutenant, S. C. 

Moore, llciiry T., Licnleiiant, S. C. 

Morgan, John J. IL, Lieutenant, S. C. 

Myers, Garry C., Private, S. C. 

Paterson, Dona Id G., Lien tenant, S. C. 

Peclistcin, Louis A., LieuLeTJaiil, S. C. 

Pierce, Edgar A. 13., Lieutenant, U. S. N, R. 

Pintner, Rudolph 

Poffenberger, A. T., Captain, S. C. 

Poi tcr, James P., Captain, A. S., Sig. R. C. 

Prince, ^torton 

Rich, Gilhcrl f.. Private, S. C. 

Rowe, Eugene C., Cai>tain, S. C. 

Riunl, PcarcLsley 
Russell, James 1C 
Scott, Walter D. 

Seashore, C. E, 

Stratton, George M., Captain, A, S., Sig. R. C. 

Strong, Ecfwar<f fC., /r. 

Sylvester, Reticl IL, Liculuitant, S. C. 

Tcachout, Rtihcrt 13. 

Ter man, Lewis M. 

Thorndike, E. L, 

Tlnirstonc, L. L. 

Toll, Charles H., Lien tenant, S. C. 

Trabue, M. R., Captain, S. C. 

Watson, John 13., Major, A. S-, Sig. R. C. 

Waugh, Karl T„ Major, S, C. 

Wells, F. Lyman, Cai>tain, A. S., Sig. R. C. 

Wells, George R., Captain, S. C. 

We mb ridge, Eleanor Rowland 

Wheeler, Rayiuoiul Holder, Lieutenant, S. C. 

Whipple, G. M. 

Witmer, Liglitiicr 
Woodworth, R. S. 

Yerkes, Rohert M„ Major, S. C, 

Yoalaun, Clarence S., Major, S. C. 

Will iiieiiihcrs kindly inform the Managing Editor of any errors 
or omissions? A Ji.st of all psycJiulogica! workers in national service 
is planned to appear in our next issue, and in order to make it as 
complete as possible in forma Lion about psychologists engaged in 
national service is solicited. 



COMMUNICATtON 


Tlic following comuumicafiou has liccii revived: 

Guntlkmkn ; 

In Ihc JouRNM. or Arrai-o 1 \sV(:U(WXk;v% Vol. II, Hjt8, No. 1 , p, 
you iiriut au arliclc eiUitk*d '‘A Note tin Menial I’ecnliailtics as 
Syni[doiiis in StiiUcring/’ Will yon he fair Ui llie .sUininicrers and 
print the other side of the eftse? 

Yon will \ii\doiil){cdly accept Dr. K. VV. Scrip Uirc^s testimony iu 
regard to a fiuKlanieiUal fact as a liasis for llie (iiscnsslom He says, 
‘^n the ^tnestioii is asked of n patient in the fright stage, ‘Why do 
yon stutter?' he will answer, ' Itecaiisc I am afraid that I will stulter.'" 

Accordingly, there arc two elements of tlic tlisorder to be considered, 
namely the fear of stauimariug, and the convulsive effort. 

The fear onginotes in early childliood, in the period that precedes 
recollection and when the responsibility is entirely on the chiUrs 
parents or guardians. Scripture, Blanton, Flctc!\er and others have 
explained the origin of that fear. An accident or incident iutericres 
with the chihrs newly acquired and still iriistnblc auloiiiatic speech, 
lo overcome which interference the child inakc,s a con scions speech 
effort, not realizing that its speech is now beyond the period of con- 
scious direction. This conscious effort, being misdirected, blacks the 
child’s tiormal speech and gives it an iiuprcsstoii ol inherent speech 
cliHiculty. Its companions laugh at its contortions and make it so 
uncomfortable that it acquires a fear of slnmincring, so it continues 
its efforts to avoid the stammering in order to cseaite the inmishnicot. 

If the child IS mentally deficient bccaiise it is unable to perceive 
in infancy lhat it is impeding ils specdi, liow imicli more deficient 
are those adult scienlisls who were' unable lo sec that fact until 
Litbnmim expressed it as an opinion, only, in 1914, and those scien- 
tists \YUa arc still unable to see it in 1918? 

That the convulsive effort is tlie impediment and that it is vpliui- 
tary, no one is excusable for not .seeing. Who does not know that 
when the stamiucrev desists from tltc effort Itis normal speech asserts 
itself? Why is it that an authority will spend hours trying lo 
demonstrate a mytliical impediment when he can prove the real 
impediiuent in ten seconds? Let ajlyonc do what the stammerer does 
—press his lips tightly together, hold his breath, exhaust his breath, 
press his tongue against his upper* teeth or his palate, and so on— 
and he must sec lliat the misdirected effort blocks the normal spcccli. 
To reject that evitlcnt impediment in soarcli of another is as in- 
admissible and vmscientific as to reject mutual attraction in search 
of an . uLikiiown cause of gravitation- 
Tlic child acquires this unfortui^ate habit of linterfcring with his 
speech. Society forces him to continue it. Parcnt.s make him talk 
on the principle that by talking he will oyercome his fear; teachers 
make him stand up before a class and exhibit his infirmity, intensify- 
ing his affliction and infecting other pupils with it; employers expect 
the stammerer to conform lo spcccli couvcntlons injurious to him; 
even the agencies rcprcsciUc-d to bciiciit him— the stammering schools, 
clinics, and so on— teach him the breathing aurl articiilatovy exercises 
rVhicli Licbinaiin, Tliorpc and iiuuime ruble subjects of those treatincnls 
uwc testilicd to result in intensified stammer iiig outside the environ- 
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mcnt of the erne. This mijiist and cruel treatment of the stammerer 
accounts for all his peculiarities, to wit: 

‘'Brevity — short answers and short sentences/' Under conditions of 
special enibarrassnicnt he has had difficulty with certain sounds, so 
Jie fears those soniuLs and consequently staninicrs on them. In long 
speeches he would surely ciicouiitcr some of them ajid consequently 
encounter difficulty, so he is brief. 

“Sensitiveness." He has been ridiculed and pointed out as a defec- 
tive. He sees people watching him to witness his next contortion. 
He is shunned by people who find his affijetion distressing or dangerous. 
He is misunderstood because he can not express himself and because 
he is judged by standards that arc unjust to him. Who among his 
critics— rational critics — would iioL be sensitive under those con- 
ditions? 

“Self-consciousness/' What makes scl f-consciousiiess but undue 
attention? Society is to blame for that; not the stammerer. The 
ticket-agent snaps at him, “Well, what do you want?'* and the line 
of travelers stares at him. The peoi)le in the trolley car stare over 
their papers at him as he tries to ask for his transfer. Society makes 
him self-conscious and then calls him defective because he is what 
they have made him, 

“Undue speed in speech,*' The beginning of an. utterance is gen- 
erally the most difficult part for the stammerer; so, when he gets 
his normal speech going he tries to keep it going. He is merely 
endeavoring to avoid his impediment in order to avoid humiliation. 

" Uninhibited speech." Many authorities give inhibition as the stam- 
merer's trouble. Comment may wait until agreement on the subject 
is reached. 

“Confusion of thoughts." Anyone may be called on to speak before 
his thoughts arc collected and in that, circumstance the stammerer's 
difficulty is enhanced because' to the doubt of speech ability is added 
the doubt of what to say. Ordinarily, however, the stammerer's 
thoughts arc clear, before lie. encounters difficulty; for he has formu- 
lated them .sometimes days, weeks or months ahead. But when he 
encounters difticuUy he must think quickly in order to avoid it. If 
he can not think quickly enough he becomes confused, not as to what 
he waiiLs to express but as to suitable words which he is able to utter. 
If he fails, his confusion is due to the huiniliation, past or present, 
which society accords him. 

“Early and quick otisei of fatigue in uiental processes/^ Yes. The 
mental labor of circumventing the memories of thousands of humiliat- 
ing speech failures is prodigious, and therefore exhausting. That is 
one of tlie many reasons why school children should be excused from 
oral work. The mental effort which should be spent on the acquisi- 
tion of an education is spent in plans to circumvent the recitatLon- 
room torture, 

" Unsociabllily." Society — not the stammerer. One of his great, 
unsatisfied longings is for understanding and sympathetic society. 

“ Tacilnniily." Yes, especially in adult life. Forced to form and 
reform tiie anticipated expression of jiis ideas, lie abandons much 
of the useless and unimportant. Realizing tlmt the childhood care 
which would have saved him from a life of suffering has been kept 
from him by an impossible barrier of speculation, he does not feel 
affection for those persons or agencies which sacrifice the happiness 
of hundreds of thousands of human lives for a little notoriety or a 
few paltry fees. 
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DcsIfOiitlcncy^ iitul siiicidr, loo. 

" RctcuUfHi of wiml ran unl lie uLlural 

" VVilhuiU tlu! ihe black sliwts^ 

and not uxce[)tin(j cJlhcr 1 )h* wbilu slaves or llic fnciory tltildrcn, there 
is i)roJ)al)3y no ollior f'rcaf L'lass ( r,orMi,fjno, in lliis roinUry) sn oppressed 
as Iht sUmmcTcis. The (leaf, I be liiiue, ll\c blind, llu‘. sick, the im- 
poverisiicd, the wai^e curncr—cYcry .such clasjt has aiLjcncics and 
ciiccs working; for it 'I’lic .slaniiiinrers have no r)rfr;iniziiti()ji, jio publi- 
cation, Tlic limited [lorlum of tlic erluratuJiuil, svieiuitic and medial 
wbiclv con id CVS Ihc sviUjvel is dnvoivd almost eKclusivcIy to 
disease llieuries of I lie disorder niul lo Ihe iiiylliical cure and ia prac- 
lically closed t<) iircvcnlioii and early rOJreclioii. ’I'lio privnlc stain- 
inecinK* schools have licitn justly iiud rvpeiaally caudemued, ycl their 
methods arc adopted in llm public .schools. Kven the speech clinics 
praetke I lie injurious irtfatiiiems, Tlic tn?ncral press ex eludes the 
beneficial in format ion almut stanmierini^ hcTause it is not of general 
interest, but prints the harm fid sensiiilioiu?i because they are of gem^ral 
inlcrcsl. The iiniiimcrahle agencies fur the protecliun of the child arc 
deaf to the pleas of the little slaniinercr, and by tiieir apntliy nmiii- 
taiu tlic conditions which force thul child into what IJr. ScripUivc calls 
a living death. 

Will you do the stainnicrer the scant justice of jinniing liis view 
that rhe cluirge of "Mental Peculiarities "—and sonic other peculi- 
arities— belongs elsewhere. 

Sincerely, 


Euniot Tompkins. 



THE 

JOURNAL OF APPLIED PSYCHOLO&Y 

VoL. 11 DECEMBER, 1918 No. 4 


THE MENTALITY OF A GIFTED CHILD 


By Genevieve L. Coy, Ohio State University 


111 a recent number of this Journal, an article entitled, The 
Psychology of a Prodigious ChildL reported the remarkable 
scores of a boy of eight years, in several mental tests. The 
conclucimg sentences of this article are as follows: "'The 
data here collected arc of vsignificance in that they show how 
far it is possible for a child to vary from the norm in the 
direction of superior intelligence, They also suggest the value 
of studying the psychology of precocious children, so that we 
may advance our science to a point where we shall he able to 
prognosticate concerning them."' 

Such a study would undoubtedly include the reports of the 
mental tests applied to gifted children, observations of the 
children's behavior at home and at school, a survey of the 
quality of the school work done by these children, etc. After 
a number of records of gifted individuals are obtained we may 
continue the study by an analysis and comparison of records, 
whicli may lead in time to the formulation of a '' psychology of 
gifted children.^’ 

The purpose of the present article is to report the mental 
test scores of a girl of ten years of age, whose excellent record 
entitles her to the term, ‘^gifted child.'’ Some observations 
on her school work and extra-school activities will be added in 
the effort to make the “picture” of the child as complete as 
possible. 

The circumstances which led to this study will be of interest 
to those who are concerned with the problem of the school 
training of gifted children. During the school year 1916-17 

1 C, Q Garrison, A, Burke, L, S. HoUingwortli. The Psychology of 
a Prodigious Child. /. Applied Psych., i9^7j VoL i, p. lOi. 
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a class for ‘'bright” childucii was coiiducted in- one q( the 
public schools of Urbana, Illinois. The organization of such 
a class was cine to the effort of Professor Gviy M. Whipple, 
of the University of Illinois, and the work of the class was 
carried on under his direction. As rescarcii assistant to 
Professor Whipple, the writer of the i)rc.sent article gave 
various. educational and psychological tests to the children of 
the ** Gifted Class/' The children were selected by the teach- 
ers of the fifth and sixth grades in the school; and the basis 
of selection was, in large part, the schoolniarks of the previous 
year. Fifteen fifth-grade aiid fifteen sixth-grade children 
coniposed the "Gifted Class.” The average Binet Intelligence 
Quotient of the fifth grade was 119.3 and of the sixth grade, 
115.9. The range of the I. Q.'s in the group of thirty chil- 
dren was from 99.3 to 146.6. In the teaching of both grades 
an effort was made to cover ground as rapidly as possible, 
without overworking the majority of the children. As a result, 
four-fifths of the group completed two years of school work 
in the school-year 1916-1917. 

In the same school building were three other rooms con- 
taining fifth and sixth-grade pupils. . During January and 
February, 1917, a number of mental tests were given to these 
children, in oixler to obtain scores to compare with the scores 
of the " Gifted Class.'^ In the course of this testing one fifth- 
grade girl made such excellent records that tlic experimenter 
became interested in her, and examined her scores with special 
care. As a result, it was found tliat she ranked above the 
average for the Gifted Fifth Grade in 10 out of 14 group 
tests. Because of this record^ it seemed wise to give her a 
Binet Test, which was administered on January 30, 1917- To 
the amazement of all those who were interested in the " Gifted 
Class," the Stanford Binet I. Q. of this fifth-grade girl, M. F., 
was 167 1 At the time of the test she was 9 yr. 10 mo. old, 
but her mental age was 16 yi\ 5 mo. In the course of the test, 
the examiner learned that M. F, had never been in school until 
she entered the fifth grade in September, 1916. Before that 
time she and her younger sister had been taught at home by 
theiv mother, M. F. had therefore had no " last year's school 
marks ” which teachers and principal might consult. As a 
result she had not even been considered as a possible candidate 
for the " Gifted Class.” 

Ill January, 1917, the fifth-grade teacher reported that M. F. 
did practically the best school work in the class of forty 
children. On March 1, 1917, M. F. was transferred to the 
fifth-grade group of the “ Gifted Class,” which had then 
covered all of the fifth-grade work and about one-third of the 
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sixth-grade work. In JuiiCj 1917^ M. F., with several others 
in this groiipp was promoted to the seventh grade. At that 
time the teacher of the ^‘Gifted Class** ranked M. F. as second 
ill the fifth-grade group, in quality of school work. In Sep- 
tember, 1917, she entered the Ur ban a Departmental seventh 
and eighth-grade school. The seventh grade is divided into 
six or seven sections, according to the quality of work done 
by the children. M. F., who was Lheji 10 yr, 5 jno. old, was 
placed in tlic highest section of the seventh grade. Since 
the normal age for commencing seventh grade is 12 years, 
M. F. is one and one-half years younger than the average 
seventh-grade child. But when we consider that mentally she 
is at least 16 years of age, we conclude that she is capable of 
doing more advanced work than the average seventh-grade 
child. She could doubtless do both seventh and eighth-grade 
work with aslittle effort as that used by the majority of children 
in doing seventh-grade work alone. 

A more detailed account of the results of the Binet Test 
follows: The Stanford Revision of the Binct Test was given 
following the instructions in L. M. TennaiVs “The Measure- 
ment of Intelligence.** M. F, passed all the questions in the 
12 year group. The credit given above that group was as 
follows : 

14 yr. group 20 mo. credit 

16 yr. group 15 mo. credit 

18 yr. group 18 mo. credit 

In the Vocabulary Test, M, F/s score was 52 words, which 
gave her credit for that test in the 14 yr. group. Samples of 
her responses are as follows : 

Regard, — to regard something is to look at it with interest. 

Brunette, — a brown haired girl; it*s the opposite of blonde, 

Insure, — to make safe; you insure your furniture with the 
insurance company. 

Most of her definitions were given in simple words, but she 
showed clearly that she knew what the terms meant. 

In Year XII, Test 2, Abstract Words, 3 out of 5 words 
were defined correctly. The two words failed were pity and 
justice. Revenge was defined as, " when some one has done 
something to you, you want to do something to pay them 
back.** Charity was defined as ** being good to the poor ; 
giving them things and not treating them cruelly.** 

In Year XII, Test 4, Dissected Sentences, all parts were 
answered correctly, with time-scores of 20, 7.5 and 9 seconds, 
respectively. 

Her record in the Fable Interpretation, Year XII, Test 5, 
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wns compavatively low. Her score was 4; — 2 points credit on 
Hercules and the Wagoner/' and 2 on Alaid and Kggs." 
Wrong responses in this group were, in the case of Fox and 
Crow/' "not to be greedy/' in the case of Llic "Fanner and 
Stork/' *'not to harm people that have done you no harm." 

In Year XII, Test 7, Picture Interpretation, satisfactory 
responses were given to all except the Post Office picture. 
Her interpretation of the Colonial Home was, " The girl is 
crying because the man is her lover and he is going away 
because she has done something that makes him dislike her.^' 
In Year XII, Test 8, Giving Similarities, all five questions 
were answered correctly. 

In the tests of Year XIV, tlie only group failed was Test 4, 
Problems of Fact, all three parts of winch were incorrect. In 
the Induction Test, the rule was given after the fifth folding. 
Her response to the President and King Test was as follows: 

The king doesn't let the people have any hand in the laws 
and the president does, The President rules a republic and 
the King rules a monarchy. We elect any man \vc want for 
President every four years. A King is king as long as he lives 
and when he dies some relation of his is fCing." 

In Year XIV, Test S, Arithmetical Reasoning, two out of 
three problems were correct. The exact responses were: (1) 
50 weeks (given in 29 seconds) ; (2) 5 pencils (in 7 seconds) ; 
(3) 35 cents (in 37 seconds). In Test 6, Reversing Plands 
of Clock, two out of three were correct. The time-scores 
were 9, 11 (incorrect) and 18 secondvS, respectively. 

In Year XVI, the Vocabulary Test, the Intepretation of 
Fables and the Differences between Abstract Words were 
failed. In Test 4, Problem of Enclosed Boxes, 3 out ot 4 
were correct. The responses were as follows: (a) 5 (given 
in 4 seconds) ; (b) 7 (in 9 seconds) ; (c) 10 (in 4 seconds) ; 
(d) 21 (in 21 seconds). In Test 6, the Code, two errors were 
made; the total time for the test was 118 seconds. Since the 
time allowed for this test by Terniaii is 360 seconds, the 
record made by M; F. is an excellent one. 

In year XVIII, Test 2, Binet's Paper Folding Test was done 
correctly. Credit was also given for Test 4, Repeating the 
Thought of a Passage Heard, The first selection was not 
given correctly since her reply contained only the following 
statement, " Tests such as are now given are for both the 
advancement of science and the information of the person 
who is tested." Her response to the second selection was as 
follows: 

/ Tvro opinions are given of the valuablcness of life. Some 
think it good, some think it bad. But it should be called 
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mediocre. Our Jiappiiiess is never so g^reat as we should wish 
it, and our rnlsfortuncs are never as great as our enemies 
would wish us.” 

Test 6, the Ingenuity Test, was failed, for she was able to 
do only one of three correctly, 

M. F/s record in repetition of digits was as follows: 

Repeating 6 digits 2 right in 2 trials 

n y it ^ ir a 2 14 

“ 8 0 “ “ 3 “ 

“ 5 “ back\vnrd.s 2 "3 

M 6 1 “ “ 2 " 

“ 7 « 2 “ 3 " 

That is, the onl}^ test in memory for digits which she did not 
succeed in was the Year XVIII test for 8 digits. 

A survey of the results just reported shows that M, F. has 
excellent ability in seeing abstract relationships, in language, 
in rote-memory and in logical memory. She also does remark- 
ably well in tests wiiicli involve the ability to deal with objects 
“ not present to sense.” This is evidenced by her records in 
the Clock Test, the Code, and the Enclosed Boxes. The most 
surprising fail tires are in the Problems of Fact and the Inter- 
pretation of Fables. In general, M. F.^s responses were not in 
the least s/>cct(inilnr. TJic remarkable thijig about her per- 
formance was that all questions were answered with an ease, 
a definiteness and a reasonableness, which are very rarely 
found in a 10 year old child. 

It should perhaps be noted that all answers in the Binet 
Test were recorded verl)atim, and the records were scored by 
two people who had had experience in using the tests. Both 
scorers agreed in conn ling M. F.'s mental age as 16 yr. 5 mo. 

In the course of the study of the ^Gifted Class” other in- 
dividual and group tests were given to M. F. A report of a 
few of these tests will serve to substantiate the results of the 
Binet Test, On February 8, 1917, die Analogies Tesd was 
given to A'l. F. Her total time for List C was 230.4 seconds. 
Comparing this record \viLh a Percentile Table given by 
W. S. Miller, in ” Mental Tests and the Performance of High 
School Students,” vve find that M. F7s record reached the 50th 
percentile for High Scliool Juniors. Wc may therefore con- 
clude that ill ability to see relationships of the type given in 
the Analogies Test, M. 'F. docs as well as would be expected of 
the average girl of 16 years of age. 

On February 23, 1917, M. F. did the Hard Directions Test^ 

-Whipple, G. M, Mafiuai of Menial at\d Physical TesiSj Vol. Up 
Test jifA. 

Woodworth and Wells, Tests, pp. 69-74I. 
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Her score, in terms of “ accuracy divided by time," was 769. 
Comparing this with percentiles given by W. S. Miller, we find 
that she reaches the 64th percentile for High School Seniors. 

In the Marble Statue Memory Test\ on February — , 1917, 
M. F. made a score of 37 ideas correct. Comparing this 
with norms given in Whipple's Manual of Mental and Physic 
cal TestSj we learn that she reaches tlic average for 16 year 
old girls. This would tend to verify the results of the Binct 
Test, which showed that she had an excellent logical memory. 

In the Trabue Language Tests B & C, M. F. made a total 
score of 32. Conipariug this with the standards given in 
” Completion-Test Language Scales/^ by M. R, Trabue, this 
score falls halfway betweeja the median for High School 
Juniors and Seniors. Trabue now Has evidence to show that 
the norms given in the book just mentioned arc too low, and 
that the norm given for Seniors should be given for Juniors, 
etc. M. F.'s record is therefore probably about that of the 
average student at the beginning of his Junior year in High 
School. 

The results of the four tests just discussed show that in 
certain mental abilities M, F., at the age of 10 years, could 
do as well as the average child of 16 years. This agrees 
remarkably well with the results of the Binet Test. 

The results of other tests may be given more briefly. The 
standards used for comparison are Percentile Tables based on 
the records of 70 sixth-grade children in Urbana, Illinois. 
The results of several tests arc here grouped, and one per- 
centile is given for the group. 

In Visual Vocabulary, M. F. reaches the 78th percentile for 
the 6th grade. 

In Understanding of Sentences Read, M. F. reaches the 
62nd percentile for the 6th grade. 

In Arithmetical Computation, M. F. reaches the 50th per- 
centile for the 6th grade. 

In Drawing Designs, M, F. reaches the 96th percentile for 
6th grade. 

In tests of ability to deal with spatial relations, M. F. reaches 
the 90th percentile for 6th grade. 

In tests of reasoning ability (such as the Bonser Reasoning 
Tests), M. F. reaches the 91st percentile for 6th grade. 

The foregoing tests tend to show that while M, F/s native 
ability is remarkably high, her lack of training in school work 
causes Her records in tests of educational achievement to be 

^Whipple, G. M. Manual of Menial and P/tysicol Tests, Vol. II, 

P. 20p, 
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comparatively low. The fact that she did complete two years 
of school work in one year shows that she is capable of 
responding readily to the demands of school life. We have 
every reason to believe that she is capable of advancing in 
school almost twice as rapidly as the ordinary child. 

Since M. F. covered the first four years of school work 
under her mother's teaching at home, an account of her 
mother's methods of teaching will be of interest. The follow- 
ing is quoted from a letter from M. F.’s mother: "My 
theories in teaching M. F. consisted chiefly in trying to let her 
mind develop as it would. I tried to follow out with her her 
own inquiries that came up in the course of her reading and 
geography, and never to check her in her efforts to think 
things out as far as she would. In arithmetic which I had to 
givciher in order to have her fit into the System later, I had 
her do as much mentally as possible and to show her reasons 
where I could. I had her learn some poetry and used it for 
spelling and for writing practice. And we always try to 
answer truthfully and respectfully the children's questions 
and to encourage their observations with things out of doors 
and facts of nature.” 

It is especially interesting to note that M. F. seems to be 
thoroughly normal in all her social reactions. She plays with 
other children of her own age or a little older, and seems to 
enjoy their games, such as jumping rope, jack-stones, etc. 
She might be described as a tom-boy.” Slie is quite likely 
to run at full speed after a boy of her own age, shouting that 
she will pull his hair when she catches him I One of her boy 
playmates said of her, " Oh, M. F. is as good as a boy to play 
with, any clay!” 

On the other hand, she reads a great deal ; and the follow- 
ing are among the books she enjoys: Little Women, Little 
Men, Under tlie Lilacs, Eight Cousins, Pollyanna, Penrod and 
Sam, Hans Br inker, Treasure Island, Fairy Tales Every Child 
Should Know, Norse Myths, Beasts of the Field, St. Nicholas. 
She is interested in the study of birds, and knows a great deal 
about their appearance, cries, nests, etc. At home she helps 
her mother by setting the table. Sometimes she sews for her 
dolls, but as a rule she doesn't care for sewing.” She wants 
to travel so that she can see all the interesting parts of the 
United States.” She would like to be a teacher of Music or 
Drawing when she grows up,” 

The following facts about M. F.'s family-history have been 
obtained ; 

Paternal grandfather: Methodist circuit-rider; great 
reader; largely self-educated. 
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Father: Early education in a country school; attended 
Academy and College of Northwestern University; Ph. B. in 
1895; was a working student earning own way; did excellent 
work; special interest in economics, political economy, Ger- 
man; was told that he failed of election to Pin Beta Kappa 
because he had not majored more definitely in some one 
subject. Took a two years course in Albany Library School; 
one year legislative assistant in State Library. Was charac- 
terized by one of his classmates in the Library School as the 
“ thinker of the lot.” He is at present at the head of a large 
department in the University of Illinois, with a large staff of 
people working under him. 

Maternal grandfather: A man of “real intelligence;” a 
great reader; an expert accoimtaiit. 

Mother’s oldest sister: Highest rank in her class in High 
School; took architectural course at Cornell University; elected 
to Sigma Xi. 

Mother’s younger sister: Highest rank in her class in High 
School; led her class in Medical College at University of 
Michigan. 

Mother*. Entered High School at 13 yrs. of age; highest 
rank in her class in H. S. Entered Cornell University on state 
scholarship from assembly district; at end of second year was 
awarded university scholarship on basis of grades for first 
two years. Elected to Phi Beta Kappa in Junior year and to 
Sigin^a Xi in Senior year. Degree of Ph. B, in 1895. Chief 
interests in college were in natural sciences. Had a year of 
graduate work, on a graduate scholarship, in botany and 
entomology, in 1896-97. 

M. F.'s older sister was 13 years of age, in June, 1917. In 
September, 1917, she began the second half of the first year 
of High School work. She is therefore advanced in school a 
3^ear and a half beyond the average child of her age. The 
results of a Stanford-Binct Test, given on Novemher 12, 1917, 
are as follows: Age, 13 yr. Siiio, ; Mental Age, 18 yr. 1 nio. ; 
Intelligence Quotient, 134.8. She passed all the 14 yr. tests; 
all but one of the 16 yr. tests ; and four of the 18 yr. tests. 
Her mOvSt remarkable score Avas in the Vocabulary Test in 
which she made a record of 77 words correct, — more than 
enough to pass the Superior Adult staiKhird. This indicates 
that she has a vocabulary of nearly 14,000 words. Her mother 
describes her as an “ omnivorous and rapid reader.” 

M. F/s younger sister was 8 yr. of age, in June, 1917. The 
results of a Stanford-Binct Test given Novciiil^er 13, 1917, 
are as follows: Age, 8 yr. 5 mo.; Mental Age, 8 yr. 6.8 mo.; 
Intelligence Quotient, 101.8 She passed all of the 7 yr. tests, 
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5 of the 8 yr, tests, 2 of the 9 yr. tests and 2 of the 10 yr, tests. 
Her mother taught her at home until she was 1 yr. 4 mo, of 
age. She then entered the first grade, and covered the work 
to tile middle of the 2nd grade in 1916-17, In the fall of 1917. 
she was not well and her mother kept her out of school and 
taught her at home. She does not 'enjoy reading and studying 
as her two sisters do. She has trouble with her eyes, which an 
eye-specialist says is a " nervous trouble ” which prevents her 
from focussing correctly. Her adenoids and tonsils were 
removed in the summer of 1917. She seems rather immature 
for a child of eight and a half years, but this may be due to her 
lack of experience with other children in school, and to the 
fact that her general ill health has caused her parents to 
"baby " her a little. It is possible that the I, Q. of 102 is too 
low, and a Binet Test given two or three years hence, after 
she has had more school work, may give an I, Q. of 105 to 
110, 

These facts concerning M. F.’s family history indicate that 
she has received a remarkably good combination of traits 
from an exceptionally gifted family. 

The foregoing discussion contains the most interesting and 
valuable results of our study of M. F. We may summarize 
our impressions of her as follows: She is an attractive, 
merry, wholesome girl, who does all mental work with an ease, 
accuracy and expertness, which entitles her to be called a 
“gifted child.''^ 



THE RELATION OF MENTAL AGE TO CHRONO^ 
LOGICAL AGE AS DETERMINED BY CERTAIN 
INDIVIDUAL AND GROUP TESTS 


By J. E. Evans and Margarkt Castlk, Ohio State University. 


There is the current opinion that the mental age of an 
individual as determined by our best^ standardized mental 
scales is an exact representation of his ability to react to 
educational problems, no matter what his chronological or 
physical age may be. Thus a child who is 9 years old mentally 
and 12 years old chronologically will, it is assini’icd, react to 
his environment like a normal 9 year old child. 

If the present mental tests furnish a reliable index to men- 
tality then educators need have no fear in using the results of 
the best standardized mental tests a^> a basis tor their classifi- 
cation of pupils. But sonic educators arc still in doubt as to 
whether our tests measure that type of mentality needed for ad- 
vancement in our ediicational system. If such does not prove to 
be the case then either the tests must be more fully slaudavd- 
izez, or they must he elaborated and made more extensive so as 
to include such material as will alTord an index to (educa- 
tional) mentality, or they nnist l)e disregarded for purposes of 
classification and promotion iu school, 

Description of the Groups of Subjects 
From a large group of more than 400 children who had been 
tested during the year by the Yerlces-Bridges Scale two small 
groups were selected. This selection included all the children 
who could be included in the groups described below. One 
group was designated the * normal group ^ and consisted of 
15 cases with both a mental and chronological age between 
8.5 and 9.5 years. In this group of 15 cases there were 7 boys 
and 8 girls. Of these, two were colored. In the second group, 
termed the * abnormal group/ there were 19 cases. This group 
had a mental age of 8.5 to 9.5 years but a chronological age 
different from this. In 3 instances the chronological age was 
less than the mental age. The chronological age ranged from 
8 to 15 yeans with a median age of 11.8 years. There were 10 
and 9 girls. Of these 7 were colored children. Thus the 
two groups represented a chance selection. The C. M. A. of 
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Plate I. 
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CrflsB out tha aDB.lI«st dpti 4 
Put Ik dot^bstWaoD these two lettere: 0 

Uaka & line eoroea this ILna: 

Vrlte B at the thlDnoet part of thle line: aamaaBi 
yark the Hue ttaat'looke the moet like a hill 
Vtlta any vord eitb three (3) lattare in it: 

Plaoe a dot in one of the white aquaraa: 

Leave this line Juat as It ie: a i 


Groee out the word you know beat! oat aatalft 
How Diany t't are there in ‘cwlat'l 

• i« ■ 

Dot the Uae that hae no dot over it. j / f 
Vake a letter like thiei Z out of thla: 


brtl 


7 


Join two lineo: 


Write G in the middle aquara and o 
the other two equares: 


In either of 


□ □□ 


Groee out the 'g' in'tiger* 

Write 3 between the two lota ^ 

Write * after the longest Mrdi It rained yesterday. 
Put a dot below this Hnei a ■ ■ - 


Add one letter to thio to make ^ bpy*B name; Joh 

Put a square in the oirola and a nlrolo in the square belowx 

A n o 

Cross out tbs biggest letter In tales 
Make a <!■ on the egg-shaped figure; 


& letWsfr tb« 1 argent oqxihre 


; V ^ o 


the abnormal group ranged from .53 to 1.28 with a nnediari of 
.82; for the normal group the range was from .89 to 1.44 with 
a median of 1.10. 

The children in both groups attended the public schools. 
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About one-half of the cases in the ^ abnormal group ’ were in 
special public schools or classes for exceptional children, 

A series of 6 group tests and a scries of 4 Individual tests 
were used. The following is the list; 

Group tests — 

Direction tests. 

Easy opposite test. 

Memory for forms. 

Letter square method. 

Cancellation (9's). 

Number checking test 
Individual tests — 

Puzzle test (heart and clevis), 

Ternian’s “ ball and field test” 

TWurstone^s hand test. 

The tapping test. 

Description of the Tests 
/f. Group Tests 

1. The Diredion Test . — The direction test sheet shown 
in Plate I. The test was niodificcl by the authors from the 
Woodworth and Wells direction test, The child was told to 
do what the paper told him to do. While no time limit was set 
about 10 minutes was allowed to complete the test. For each 
direction properly carried out 1 point was allowed. A maxh 
mal score of 23 points was possible. 

Table I represents the work of the two groups in the direc- 
tion test, 

TiVDLE I 
Diredion Test 
(Nonna 1 Group) 

Cases Av. No. right Av. No. wrong Av. No. omitted 

15 17.0 1.7 4.6 

A. D. 4.6 A. D. 1.2 A. D. 4.7 

(Abnormal Group) 

19 17.0 4.3 5.2 

A. D, 4.8 A. D. 2.0 A. D. 4.4 

The great similarity of results for the two groups suggest 
that the direction test is a very good test of mentality. 

2. Opposite TesL — The opposite test was composed of a 
list of 49 words. The list was easy or of lucdiiuu difficulty. 
The words are given in Plate II. Directions were printed at 
the top of the li§t. These were read to the children and the 
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meaning of an opposite explained and illustratccl Not more 
than 10 jninutes were allowed the cliild in which to complete 
the list. A score of 1 point was allowed for each correct 
opposite given. 

Plate II 

NtTHiO Ag;c last birthday Boy or girl 

Date School Dsite of birtli Grade, 

After each of these worrLs write a word or expression which means 
just the opposite. Do not use the same word with the word Miot' 
before it. 


yes 

dead 

take 

dark 

up 

empty 

wet 

early 

tall 

good 

top 

front 

to 

first 

white 

give 

thin 

few 

war 

go 

add 

far 

buy 

glad 

big 

hot 

brother 

happy 

come 

heavy 

above 

here 

asleep 

high 

dirty 

in 

cast 

love 

day 

new 

open 

north 

over 

out 

soft 

push 

slow 

rich 

sick 



Tal3le -I I represents the achievement of the 
normal groups. 


Table II 


normal and ab- 


Cases 

15 


19 


(Normal Group) 

Av. No. right Av. No. wrong Av. No. omitted 
36.5 10.0 5.3 

A. D. 6-9 A. D. 3.0 A. D. 5.6 


(Abnormal Group) 

11,7 12.4 25.5 

A. D. 7.7 A. D, 6.1 A, D. 9.8 


3. Recognition Memory . — In the memory test for forms 
two slice ts of forms were used. (Sec Plate III). These 
sheets were modified by the authors from the Tlioriidikc 
sheets. Tlie small sheet contained 25 different forms and the 
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large sheet the same 25 forms distributed at random among 
25 additional forms for confusion purposes* The children 
were told to study carefully the forms on the smaller sheet 
for 2 minutes and then to mark on the large sheet those forjns 
which they had seen on the smaller sheet. No time limit was 
set although about 5 minutes were found to be sufficient for 
marking the forms remembered. 

In scoring the sheets 3 points were allowed for each form 
correctly remembered. A discount of 3 points was made for 
each form crossed which did not occiii’ on the smaller sheet, 
and a discount of 1 point was made for each form omitted. 
This method was detennined empirically on the basis of 
records from 33 adult subjects which gave a ratio of 3 cor- 
rectly marked, 1 omitted, and 3 incorrectly marked. This 
method gives better results than the method which requires 
the subject to mark 25 forms by guessing at the few not 
actually remembered. 

By this method the subject would obtain a score of 0 if the 
SO forms were all marked without any memory functioning. 
The maximum score would be 75 points, the minimum score 
possible would be — 100 (25 correct forms omitted and 25 
confusion forms incorrectly crossed). The range then would 
be from ^ — 100 to -]-75. It is very rare to find a normal subject 
who makes a score of 0 or below. 

Table III shows the results of the test for the normal and 
abnormal groups respectively. 

Table HI 

Normal Abnormal 

Av. 27.6 

A. D. 1.1 —2.3 

Median 29 — 1 . 0 

4- Letter Square Method. — As a formal memory test the 
letter square method consisting of a set of 4 cards was used. 
Each card contained 12 letters. All collocations so far as 
possible were avoided. Each card was exposed for 25 
seconds. The children then placed the proper letters in the 
blank squares previously provided for them. 

In grading the test the method of Winch^ was followed. 
Three points aie assigned for each letter in its right position, 
2 for each letter one position removed to the right or left, or 
above or below its right position, and 1 for each letter two 
removes to the right or left, or above or below. A maximum 
score of 36 was possible, 

2 Winch, W. H., Brit. Jour, of Psychology, Vol. i, I904i P- ^ 26 . 
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Platic IV 
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Table IV 
Lei ter Square Method 

l^orma\ Abnormal 

Av. 14,8 Av. 12.2 

A. D. 4.6 A, D. 2.9 

5. Cancellation . — In the cancellation test the digit 9 was 
cancelled from a sheet containing 1000 mixed digits. Two 
miimtes were allowed for the cancelling, 
c— w 

The formula A= was used to determine the ac- 

c— |— o 

curacy of the work. For determining the efficiency of the 
work, E=SA was iised^ in which: 

A=indeK of accuracy, 
o—number of letters erroneously omitted, 
c^number of letters crossed, 
w=nLimber of letters wrongly crossed, 

E^desired efficiency index, 

S^speccl index (time used). 


^Whipple, Manual of Mental and Physical Test. ‘Single volume,' 
p. 56 o, igio. 
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Noinial 

Tadle V 

ConcelUition 


No. of 9's cancelled 

Accuracy 

Efficiency 

A V. 3fl . 6 

A. D. 9.1 

78.1 

2.3 

Abnormal 



Av. 26.5 

A. D. 8.1 

79-2 

1.9 


6. Number Checking Test . — The iiiiniber checking test 
consisted of a sheet of iiiimbei’s from I to 50 arranged in a 
mixed order. (See Plate V). The child was told that all 
the inunbci's from 1 to 50 were included on the sheet and that 
he must begin at the small circle in the upper left hand corner 
of the sheet and then with his pencil make a line to 1, then to 
2f then to 3, and so on, for all the other numbers in regular 
order till the signal to stoj) was given. Every number in its 
regular serial order must be connected. Two minutes were 
allowed for the test. The individual who reached the highest 
niimher was ranked highest in the test. Table VI give.s the 
results of the test for the two groups. 

Table VI 

Numher Checking Test 

Group Cases Median No. reached A. D. Failures 
Normal 15 11 7,1 4 

Abnormal 17 12 5.1 6 

By failures wc mean those children who for some reason 
failed to follow directions. Skipping a number or numbers, 
reading a number incorrectly as 31 for 13 were some of the 
common mistakes. 

B. Individual Test 

L ATcclianical Pitj^cle . — Probably no mechanical coiitri' 
vance on the order of a puzzle is as simple as the heart and 
clevis [Htzzle which consists of a heart shaped piece, a, clevis, 
and a bolt- All parts were made of wire. By inserting tJie 
loop on tlie lieait in cither of the two loops on the clevis and 
turning the l)olt the puzzle is solved. Only three moves are 
necessary to solve the puzzle. So simple are these moves 
that the two parts of the j^uzzle sometimes drop apart when 
the subject is handling it. This puzzle ivas selected on account 
of its simplicity. The child was told that the two parts of iho. 
puzzle were to he sej)a rated, and the two parts were shown 
separated. He was allowed then, to handle the puzzle for 3 
minutes; but no one really used this much time. 

Of all Che individuals in the two groups only one person 


2 
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Plate V 


Name Age last biitlulay Date of biith 

Date Grade or class in school Boy or girl 

Time used Number reached Remarks — 



(of the normal group) showed any coin prehension of the 
test, but not a single child succeeded in solving the puzzle. 

2, Ball and Field TesL— As a second ingenuity test the 
Termau (8 years old) ^ ball and field test * from the Stanford 
Revision of the Binet test was used''. The longest time used 
was 3 minutes and 30 seconds. The normal group included 
1 successful solution and 14 failures, the abnormal group had 

* Termau, The Mcasiircmctit of Iiitelligcace, 1916, [). 2ra 
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3 successes and 15 failures. In all these successes no one was 
above Terniaii's lowest slajidard, 

3. The Thurstone Hand Test . — The Tluirstone Hand Test 
consisted of a series of pictures of right and left hands in 
various positions arranged in a chance order on the page. 
The page was presented to the child, and he was directed 
to begin with the first hand and tell whether the pictures 
represented a right or a left hand. The child was allowed his 
own time but any undue hesitation was treated as a failure 
and he was told to pass to the next picture. Table VII gives 
the result of the test for the two groups. One point was 
allowed for each success. It seems to the authors that the 
test allows the child to guess and still make a high grade. 
For example, if the child starts by saying right, left, right, etc,, 
for each row and there is a strong tendency to do this, he can 
make a grade of 26 points out of a possible 49 points. 

Table VII 
Tfnmtone Hand Test 


Normal 

Abnormal 

No. wrong 

No. wrong 

Av. 19.6 

18.9 

A. D. 6.3 

3.3 

No. correct 

No. correct 

Av. 29.3 

25.9 

A. D, 6.9 

2.4 


4. Tapping Test . — ^For the tapping test the regular tapping 
board and electric counter with 3 dry cells were used. Each 
child tapped for 2 minutes and the counter was read at the 
end of each minute. Table VIII shows the achievement of 
each group for the right and left hand at the end of the hrst 
and the second minutes. 

Table VIII 
Tapping Test 
Normal Group 

Rt. Hd. 1st min. 2nd min. Lft. Hd. 1st min. 2nd min. Index, of 

Right 

handedness 

251 229 207 204 1.17 

A. D. 21.3 43.1 31.1 27.0 

Abnormal Groups 

243 230 229 221 1.05 

A. D. 33.1 45,6 38.5 42.3 

Discussion of the Results 

The results of the tests may now be_ grouped under two 
main heads, using the average as a basis for the grouping. 
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In one group will be included those tests in which the two 
groups of subjects are about equal in ability; qi the other 
group, the tests in which the two groups of subjects are not 
equal in ability. 


A. Tests in which the groups were about equal in ability i 


Direction Test 

Mechcinkal Puzzle 

Ball and Field Test, . . . 
Number Checking Test, 
Tapping Test 


Normal 

17±-t-6 

failure 

1 successful 



R. L. 

480 4U 


Abnormal 
17rk4.7 
failure 
3 svicccssful 

12zb5.1 

R. L. 

473 450 


"B. Test in which the groups were not equal in ability, the 
normal group being superior to the abnormal group: 

Normal Abnormal 


Opposite 

Memory for Forms 

Letter Square Method — 

Cancellation 

Tliurstone's Hand Test. . . 


36. Si 6.9 
+27. Gi 1.1 
59,2il8.5 
38. 6i 9.1 
29. 3i 6.0 


U.7i 7.7 
— 2.3i 2.0 
48.7in,7 
26, 5i 8.1 
25, 9i 2.4 


The following percentages of the abnormal group in the 
tests indicated reached or exceeded the median achievement 
of the normal group: 


Tapping — R. H 

Tapping — L. H 

Hand Test 

Memory for forms 

Direction Test 

Opposite. 

Number Checking Test 
Memon' square test. . . 
Cancellation. 


.41% reached or exceeded the median 
Al% 

.35% " 

.12% " 

. 10 % " 

;i :: 

.53% “ 


Although the difference in the liand-test is apparently small, 
the real difference in the performance of the two groups is 
probably much greater, as the factor of guessing cannot well be 
eliniiiiated from the test and most of the guessing was done by 
the abnormal group. As previously stated, it is possible to 
make a score of 26 by mere guessing. 

It seems possible to make a slightly different classification 
from the one just given as the tests do not seem to be of the 
same general class. The following classification seems to be 
more inclusive: 


Tests of mental ability : 
Memory for forms, 
Letter square method, 
Opposites, 

Direction test. 
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Tcsls of maturity; 

Tapping test, 

Number checking test, 

Cancellation, 

Ball and field test. 

Aiiibigiious tests: 

Mechanical puzzle, 

Hand test. 

The tests listed under tests of mental ability seem to indicate 
a real clirterence in the two groups. While these cannot be 
termed school tests, they seem to measure ability which under- 
lies much of our formal school work. 

At nine years of age the child's finer muscular power is 
not nearly so well developed as at twelve years of age, so he 
cannot be expected to tap as rapidly as the 12 year old child. 
Some of this same type of ability is necessary to get on well 
in cancellation tests* This would be a difference between the 
mental age and the physiological age. 

Ability to solve the ball and field test infers that the child 
is able to understand simple directions, then to conceive or 
iJuagiiie a situation, and then in a mental way solve this 
situation. 

In attempting to standardize the number checking test the 
ant liars have found a rather regular progression in acliieve- 
ment with increase in age. Second grade children have a 
median of 9» sixth grade pupils 19, and adults 26. 

The two groups showed about equal ability in the lumiber 
checking and the direction tests. Granted that the two groups 
had an elementary knowledge of reading, which was the case, 
similar results would be expected, because the older or ah- 
iiorniai group would balance in niaturity or exjieriencc what 
'the yotuigcr or iiQrmal group possesvsed in training. 

Tn concinsinu, there seems snlhcient reason for stating that 
the two groii|)S are iiot equal in mental ability as the mental 
tests would indicate. In the type of ability tested by tlie 
oj)posite le.sL, memory tests, and the hand test, the cliff ereiiec 
in tlic two groups is the greatest. This type of ability iiuii- 
calcd by these Lcsls is |)rol)ah1y the kind which is most 
ncccssaiy to get on in the. foniuil work of our schools as con- 
ducted at preseiiL. If, then, the results of our nunital tests 
( Yerkes-Bridges) are to he sufticicnt for the dassilkation of 
j) 11 pi Is for .school puriioses, they nuisL lie made more com p ro- 
ll ensive than at presiinl, so as to in cl tide more (osls whicii 
measure school ability, or else, the tests must ho so rermccl 
that they test to a greater degree than at present the general 
innate abilit}'^ of the child. 
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SEX DIFFERENCES SHOWN BY 2,544 SCHOOL 
CHILDREN ON A GROUP SCALE OF INTEL- 
LIGENCE, WITH SPECIAL REFERENCE 
TO VARIABILITY' 

Studies fuom the Psycitolochcal Laboratory of Indiaka 
University. 


By LulvLL^ WlNlFUED Pressey 


I. The Problem 

At the present nionient, when women arc taking over to 
an ever increasing extent the work formerly done by men, the 
question as to sex dilTerences iji jiienta! abilities is of especial 
interest. The ju’ohlem has always, of course, been of much 
importance educationally, and of mucli general interest. Under 
these circumstances, the comparatively small number of ade- 
quate experimental studies of the subject is somewhat sur- 
prising. The general trend of the experimental results may, 
for the purposes of the present paper, be briefly indicated^. 
The general problem of sex di/fercnccs in mentality has been 
found to involve two distinct questions, (1) Do women as a 
class average differently from men, either in general intelli- 
gence or in certain special traits? (2) Do women vary less 
about their average than men? As regards the first question, 
it may l)c said tliat no differences of importance have, been 
found in general intelligence. Termaii^ with his thousand 
L Q.'s found a slight but negligible superiority for the girls for 
the ages over which his results are reliable. Yerlces, Bridges 
and Hardwick^ found no very clefiiifte or consistent sex 
differences. When we come to the question of differences in 

'The writer wishes to acknowledge her obligation to Prof. W. F. 
Book for many valuable suggestions in the writing of this paper. 

^ FoJ" an excellent suiTiimary of the literature to 1914 th^ reader is 
referred to Mrs. H. B. Woolley's I’Cport in tlie Psychological JhiU^tin 
II ^353-79) 1914. Mrs, L, S. Holliiigworth, in chapter X, of Professor 
Hoijingworth's Vocatiotm! Psychohffy (Apple ton.s, 1917)/ gives a brief 
digest of the work through 1916, also in Psychological Bulletin 13; 
377-84, 1916. 

^ TY-j-fnan, Lewis M. T//i^ AImsun'//i£fnf of JnleUiffaice. Houghton 
MifTlin Cq., 1916, pp, 68-72. 

^'Ycikcs, R. M., Bridges, and Hardwick, Rose. A Point Scale for 
Measuring Mental Ability. Warwick and York, 1914, pp. 68-73, 
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special abilities we ftiid the experimental results very iticon- 
ciusive and often contradictory. In general, the experimental 
and statistical studies lead to the conclusion that the average 
man has more mechanical ability, better motor control, does 
better on tests oE judgment; in school and college he makes a 
relatively better showing in economics and history and the 
sciences, and perhaps in iiiathematics. Women test as averag- 
ing better in receptivity or iinpressihility and in sensory dis- 
crimination ; they arc quicker in association, have better 
memories; and they excel in such subjects as music and 
literature. 

*^TUe most important characteristic oE these differences,'^ 
says Thorndike, is their small amount'^ “ According to 
Thorndike, the average woman docs not differ from the 
average man to any important degree in mental abilities. But 
there are more exceptional men — more male idiots (to take 
extreme examples) and more male geniuses. And the im- 
portant feature of the test data on the subject is the greater 
vaviability shown by the men, in all the more important studies. 
So Thorndike gives figures showing that, in one group of 
tests, the variability of the women was 92% that of the men. 
With Thorndike^s conclusions Mrs. Ho I ling worth takes issue- 
Much of the data available to Thorndike in 1914 was from 
small, not clearly unselccted groups of cases. Mrs. HoUing- 
worth cites more adequate studies made since 1914, as by 
Trabue with 1,300 school children, Courtis with several thous- 
and New York School children, the data of Ter man and. 
Pyle: "The evidence from these extensive experiments is, 
in all cases, that there is no sex difference in mental varia- 
bility^/' And again, " There has never been an experimental 
study made in which the sampling from both sexes has been, 
large, random, equal, and from groups of equal homogeneity 
socially and racially, that showed any reliable sex differences, 
in variability/' (p. 233) 

As regards differences in variability there is thus a sharp 
division of opinion ampng the authorities. The results are 
also frequently contradictory so far as differences in central 
tendency are concerned. The unsatisf actor itiess of former 
experimental results regarding sex differences may be attri- 
buted for the most part, to three general causes. (1) Much, 
of the material has been obtained from altogether too few 
cases, (studies have been published dealing with only nine 
individuals of each sex). (2) T here has frequevitly been a 

‘^Thorndike, E. L. Educational Psychology, Vol. HI, iQi/1, pp. 169-' 

205. 

* HoUtcgwordi, H. T. Vocaiional Psychology, p. 232. 
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question as to whether, in the groups studied, the individuals 
of one sex were selected on the same basis as those of the 
other. It is quite possible, for instance, that women university 
students are, on the whole, more highly selected than uni^ 
versity men, (3) The point has also been made that the sex 
of the examiner might very well modify the results; men may 
work differently for a woman than for another man. To these 
criticisms, the writer would add a fourth, having to do with 
the interpretations of the findings; too little reference has been 
made in the previous studies to the possible influence of 
different rates of growth and development in the two sexes. 
Girls are from one to two years ahead in their physical growth 
— a fact which should surely be considered when comparing 
the sexes, during childhood and adolescence, in mental ability. 

The materials of the present study, though not secured for 
such a purpose, seem remarkably well suited for a study of 
sex differences. They were obtained in a mental survey of the 
school population of three small Indiana cities, made in the 
spring of 1918, using a group scale of intelligence recently 
developed at Indiana University. In these three cities a total 
of nearly three thousand children were examined. The study 
is, therefore, based on a sufficient n Limber of cases. The 
survey began with the third grade and in two of the cities 
went through the high school (in the third city, through the 
first year of high school) ; all the children within these limits 
were given the examination. The cases are, therefore, un- 
selected. The examining was done by the writer and her 
husband and was about evenly divided between these two 
examiners; thei'efore any possible variations due to the sex 
of the examiner may be considered equalized and negligible. 

The paper is then a brief report of sex differences found 
in the examination of school children 8-16 years old. Its pur- 
pose is twofold: (1) To discover any sex differences in 
central tendency in either general intelligence or special abili- 
ties, and (2) to discover any sex differences in variability in 
either general intelligence or special abilities. 

II. Materials and Method 

1, For determining dift'erences in general intelligence. The 
three cities surveyed are about equal in size, each having a 
population of approximately 12,000. They are largely similar 
iu make-up of population; the stock is almost all American 
with practically no foreign element. All three places are old, 

7 In two cities there arc groups of colored people for whom special 
schools are provided. The results from these two schools have not 
been included in the present study. 
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as places in Indiana go, with a fairly stable population. The 
cities are thus similar enough to nv.ilcc it seem pennissible to 
pool results for the purpose of analysis I)y sex. In City A 
there were 919 children examined between tlic ages of eight and 
sixteen; in City B, 693; and in City C, 932; giving a total of 
2,544, of which 1,342 were girls and 1,202 were boys. 

The group scale used in these surveys niay be briefly 
described.® It consists of ten tests, each of twenty items, 
giving a total of 200 items, or “points."' Tbc exaniina- 
tioii takes about fifty minutes to give. The record blank 
consists of a single four page sheet. The examinations 
can be scored and totaled in three minutes by a stenographer. 
The scale is thus, in its compactness, excellently suited for 
survey work with large numbers of school children. The ten 
tests are in order as follows: (1) Rote memory (for words), 
(2) Logical Selection (the children arc given such lists as 
“ CITAIR — legs, arnrs, rockers, cushion, seat,” and are told 
to underline the two things a chair is never without) ; (3) 
Practical Arithmetic; (4) Opposites; (5) Logical Memory; 
(6) Word Completion (the children are asked to j)nt in the 
missing letters in such words as “b-n-na“); (7) Moral 
Class ill cation (the children arc told to put. a number “ 1 
under words meaning something you mustn't do in school, a 
number “ 2 “ under words that mean being good to other 
people, a number “3“ uiulcr words iiieniiing things that are 
bad for yourself, a “4“ under words meaning to get things 
from others in way.s you should not, in a list containing such 
words as whispering, charity, smoking, gambling) ; (8) Dis- 
sected Sentences; (9) Practical Information; (10) Analogies.® 

2. For determining dilTercnccs in special abilities. 880 

® A full description, giving facsimile record blank, directions and first 
iionns may be found in Pressey, S. L. and L. W., A Group Scale of 
Intelligence, with first Norms fronj iioo School Children. J. of Af)pl. 
Psychoiy Sept. It)i8, or in the iVof oj the Conference on Mental 
MeasureJiients, Indiana University, iqi8 . 

“The relrahility of the scale used may be shown in three ways, (i) 
Results by age from cities A, B, and C show almost irlcnlical iiiedians 
for all ages, (2) 200 cases at Ft, Wayne School for Fceblcnfmcled Yoiitli, 
make scores ivliich fall in the lowest 10% for their age while a group 
of brilliant children (I. Q. on Stanford Dinct from 1.25 to j.62) make 
scores which average at the 99th percciiLilc for their ages in the total 
age distribution of cities A, B and C; (3) of the IhneUs given to the 
so-callcd duller pupils, those with ati I, Q. of ,75 or below make scores 
in the Ipwest 10% for their ages on the Group Scale. Those with an 
I. Q. of 1.15 or above make scores in the liiglicst to percentile for their 
age. The scale, therefore, seems fairly reluihlc for grouping cluklveu 
according to mental ability, 
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cases from city A have been further analyzed by test to 
deterniinc also any sex differences in special abilities. 

III. Results 

1. Dil'fereiiccs in General InLelliy^ence, In obtaining a rating 
of "general intelligence ” the results of the ten tests have 
been combined, by simply adding the number of correct items 
on each of the ten tests, giving the luuuber of items correct 
of the total 200 items of the examination. The distribution 
of these total scores, by age, is given in Tabic I. 

The first jjoint to note is the difference in the number of 
cases at eight, nine, fourteen, fifteen and sixteen years. For 
the two younger years this difference is due to the fact that 
boys are more frequently retarded than girls and, since the 
examination did not go below the third grade, more boys of 
these two ages were missed than givls of the same age. After 
fourteen, the boys drop out more to go to work, so the numbers 
at the upper ages become unequal- For the ages 10-14 the 
groups would appear thoroughly comparable. 

As will be seen, the central tendency of the girls is, at every 
age, slightly Higher than that of the boys. This superiority 
in favor of the girls averages 5.6 " points.'* As can be seen 
from the table below, the slight superiority of the girls re- 
mains fairly constant until 16 when the boys’ median becomes 
nearly equal to theirs. 

The percentage of boys above the girls' median is given in 
Table II bclow- 

Taole ir 

Age 8 9, 10 11 12 13 14 15 16 

Per cent of boys above median 

for girls 40 34 42 41 44 39 43 41 49 

This presentation by percentages .is, of course, more reliable 
than that by points, although the major features stand out as 
about the same. For the ages from ten through fourteen, 
where the number of cases is almost the same, the percentages 
are very constant, averaging 42.2 with a mean variation of 
only 1.5. 

As may be seen from Table I, the diflerences in variability 
are more marked than those in central tendency. The range 
has first been figured as the distance from the twenty-five to 

The eight year olds have been dropped in the aiialysis by test 
because of tlie iincqual numbers of the two sexes, due Lo the greater 
retardation among the hoys, That is, a greater number of eight-year- 
old boys than girls were in the first and second grades, which were 
not tested. 
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Tadle I — Continued 
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TadliE I — Contmucd 
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the seventy-five |)crceiitiles. 'flie per cent whiclt tlic girls’ 
range is of the boys,’ at each age, is shown in tlie table III. 

TAni.ii III 


Avc 8 9 to It 12 1.1 U IS 16 

Per cent 9J S-l 6'i 8*1 86 72 6C 1.01 


The boys' range, figured in ibis way is, at every age except 
sixteen, greater than that of the girls. 

T\ie above method of lu'CseuUwg v'AviaUUay seems hvevde- 
qv\ate. It merely states that the hoys vary loore arovuul their 
own median than the girls do aroLmd theirs. It does not offer 
any contribution to the question as to whetlicr hoys are move 
often extremely brilliant or extremely dulL The lioys might 
vary more around their own median and still not show a 
single case which had a5 ihgli a score as the most bi illiaiiL of 
the girls. The writer has therefore made use of another 
method of stating the results. The percentage of hoys above 
the girls’ seventy-five percentile and below the girls’ twenty- 
five percentile lias been found; if the hoys show more cases of 
extreme brilliancy or extreme dullness, they will have more 
than twenty-five per cent of their ca.ses outvsicle the girls' per- 
centiles. The two tables are given t)clo\v. 


Tarle IV 

Age a 9 10 U 12 13 14 15 16 Av 

Per cent of boys bcloAv 

girls' 25% d4 31 38 42 34 34 39 40 22 35 

Per cent of boys above 

gLiV75% 26 23 20 27 25 20 21 20 27 23 


The percentages average 35% of boys liclow the girls' 
twenty-five percentile and 23% above the girls* seventy -five 
percentile. 

The ten and ninety percentiles were also reckoned. It 
seemed of especial interest to know what the distribution was 
at the very extremes, where the exceedingly dull and exceed- 
ingly brilliant children should he found. The numher of cases 
at each , age is large enough to make the percentiles reliable. 
The ten and ninety percentiles given below average 20.6% of 
the boys below the girls* ten percentile and 10.4% of tJic hoys . 
above the girls’ ninety percentile, 

Tadle V 

Age 8 9 10 11 12 13 14 15 16 Av. 

Per cent of boys below 

girls' 10% 25 20 21 18 16 18 26 20 13 20.6 

Per cent of boys above 

girls' 90% 11 0 12 12 U 10 12 6 11 10.4 
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One oilier luelhod of estimating sex differences at the ex- 
tienies was tried. The number of boys and girls, at each age, 
in the liighest and lowest ten percentiles'^ was found. The 
liiglicst ten ])cr cent for all ages, and botli sexes combined, is 
composed of 50 per cent boys and 50 per cent girls — 134 of 
one sex and 133 of the other. Of the lowest ten per cent, 6lfo 
(165 cases) are hoys, leaving only Z9fo (102 cases) girls. This 
added data seemed fairly concltisive, but the writer wished 
to examine the very extremes — the upper and lower three 
per cent (the limits within which feeble-minded ness or super- 
normality may be expected) — and, if possible, the highest 
and lowest one per cent Such results would be strictly 
reliable for only four ages — from 10 through 13 — as these 
were the only ages not affected by the school selection referred 
to above. Four ages yield only a small amount of data in 
number of cases at these extremes. But this data seems reliable, 
as there are 1,471 cases at these ages (there arc not less than 
362 cases at any age) and none of the cases are in any way 
selected. The results are as follows : the upper three percentile 
is made up of 66% (27 cases) boys and 34% (14 cases) girls. 
The lowest three per cent also inckides 66% boys (27 cases) 
and 34% girls (14 cases). The highest one per cent for all 
four ages is composed of 86% boys (12 cases) and 14% girls 
(2 cases), while the lowest one per cent has 64%’ boys (9 
cases) and 36% girls (5 cases). These figures are, of course, 
inadequate for any absolute conclusion, hut they surely suggest 
that the farther into either extreme investigation is carried 
the more the boys seem to predominate. This is all the more 
surprising a.^ the boys’ median is for every age lower than the 
girJ3^ median. 

The results from the analysis of the total scores may be 
briefly summarized as follows: (1) the girls have at every 
age, a slightly higher median than the boys, (2) the boys show 
a greater variation around their median than do the girls, (3) 
the hoys show more dull cases at every age than do the girls 
and a few more bright ones. The number of boys and girls 
in the highest ten per cent for all ages combined is exactly the 
same. On four reliable ages, both the upper and the lower 
three per cents are composed mainly of boys; the highest and 
lowest one per cents are composed almost wholly of boys. 

2. Differences in Special Abilities. The tests have already 
been briefly described. For the purpose of comparing the 

The rercciUilcs used were derived from a table giving the scores 
for 2,676 children (ages 8-16) in cities A, D and C combined. There 
were 128 children wliosc sex could not be determined from the papers. 
These children are not included in Table 1 . 

3 
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sexes i\s to special tibilitics thcry may be classified Into five 
general types. There arc two tests of niemory, one rote 
memory for words, and the other logical memory for a passage 
read. There is one test of judgiiieiit (Logical Selection) in 
which the child is ashed to discriminate hetweeii the essential 
and the non-essential. There are five tests that might be 
described as “literary tests these are Op[)ositcs, Word 
Completion, Classification of Moral terms, Analogies and Dis- 
sected Sentences, One test calls for practical in formation in 
ten different fields. Another test is one of arithmetical reason- 
ing, in which prohienis, of a hind that school training would 
help very Httlc in solving, arc given. The analysis by test 
brings out the differences in sex for the mental funetiono 
tested. 

Again there are fewer boys than girls at nine, fifteen and 
sixteen, for the reasons stated above ; the results for ages 
10-14 would seem thoroughly reliable. 

Table VI 


Age 9 10 11 12 13 14 15 16 Total 

No. of girts .49 41 56 60 59 68 60 56 441 

No, of boys 41 SI 65 67 63 65 47 32 439 


The central tendency on each tCvSt at each age was fij'st 
deteriniiied. Table VII shows the per cent of boys who make 
a score above the girls’ median. There is little of importance 
in the variations from year to year except that, at sixteen, 
the boys show svipcriority on all but the 4th test. Tests six 
and eight (word completion ai\d dissected sentences) are for 
all ages in favor of the girls up to sixteen. Tests one, four, 
seven and ten also show superiority for the girls. Test three 
(arithmetic) is entirely in favor of the boys at all ages as is 
test nine (practical information), from eleven years on. On 

Table VII 

Results by tesh Per cent of Boys making a Score above the Girls* Median for 

thuir Age 


Tests: 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Age 

9 

35 

49 

70 

49 

50 

33 

37 

49 

36 

33 

10 

51 

45 

60 

32 

44 

29 

24 

32 

36 

42 

11 

43 

49 

55 

50 

51 

50 

50 
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12 

45 

48 
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53 
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65 
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13 
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34 
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29 
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52 
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Av. ' 
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48 
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42 

51 

45 
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the second test, one of judgment, and the fifth (Jogical 
memory) the girls have only a very slightly higher median than 
the boys. 1 he girls are theJi. ahead on rote memory, and on 
the literary tests (opposites, word completion, classification of 
moral terms, dissected sentences and analogies) ; they are 
slightly ahead on the test of judgment and a test of logical 
mejnory; the boys show a superior ability on the arithmetic 
test and a slightly higher average on the test for practical 
ill forma tioji. 

Table VIII 

ResttUs by test'. Per cetil which the Girls' Range (25-75 Percentile) is of the 

Boys' Rajige 


Tests 

: 1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

Age 

9 

1.35 

‘64 

70 

82 

84 

98 

79 

1.53 

65 

99 

10 

87 

87 

81 

80 

1.00 

97 

66 

98 

51 

81 

11 

78 

72 

1.00 

44 

1.08 

84 

76 

56 

68 

79 

12 

70 

60 

1.10 

76 

95 

1.02 

96 

87 

84 

1.10 

13 

87 

1.02 

95 

74 

88 

84 

69 

97 

94 

74 

14 

66 

87 

91 

78 

1,58 

49 

71 

75 

61 

84 

15 

1.10 

74 
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72 

71 

87 

83 

71 

1.03 

1.41 

16 

1 69 

93 

94 

1.09 

1,04 

79 

92 

1,00 

1.07 

1.78 

Av. 

88 

81 

96 

77 

1.01 

85 

79 

92 

80 

1,06 


Table IX 

Results by lest : Per cent of Boys making Scores below the Girls' 25 Percentile 

for their Age 


Tests: 1 

2 

3 
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10 

'r 

29 

33 

21 

37 

27 

41 

39 

20 

32 
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16 

31 

29 

43 
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47 
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39 
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29 
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32 

34 

40 
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29 

12 1 
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22 
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26 
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30 

14 1 

40 

46 

21 

41 

14 

40 

48 
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28 

32 

15 
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23 

17 
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40 

28 

32 

40 

23 

21 
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31 

27 

06 

22 

09 

28 

22 

28 

19 

14 

Av. 1 

33 

32 

15 

35 

23 

35 

38 

36 

29 

27 


But the range, or variability, is again of more interest than 
the medians. This range has been worked out in the same 
three ways as the range for the total score: (1) the per cent 
which the girls' range is of the boys ; (2) the per cent of boys 
making scores above and below the girls' seventy-five and 
twenty-five percentiles, and (3) the per cent of boys making 
scores above and below the girls' ten and ninety percentiles. 

Table VIII gives the per cent which the girJs' range is of the 
boys’, and shows that at most ages, for all tests, the boys have 
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Taiilk X 

Resuils by tesl‘. Per cent of Soys inakiuj^ a Score above /he Girls* 75 PerctniiU 
/or their /Ige 


Tests*. t 

2 

3 

4 

5 
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7 

8 

9 

10 

Age 

9 

10 

27 

44 

22 

29 

20 

20 

20 

29 

22 
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22 

25 

33 

26 

20 

12 

18 

08 

22 

23 

11 

2H 

28 

28 

32 

29 

18 

L7 

31 
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25 
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22 

28 

39 

28 

32 

09 

20 

18 

34 

24 

13 

25 

27 

33 

19 

38 

18 

29 

18 

30 

29 
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17 

34 

20 

U 

32 

23 

26 

38 

15 

15 1 

09 

42 

21 

23 

23 

19 

23 

30 

26 

19 

16 

31 

35 

47 

25 

44 

31 

37 

22 

41 

16 

Av. 

22 

29 

34 

24 

27 

20 

23 

21 

31 

21 


a gventer range than the girls. The occasional large varia- 
tion^ particularly at certain ages where the cases are unequal, 
upsets the averages. Tlie table is better summarized by the 
statement that out of the eighty range distributions presented, 
only sLvleen show a greater range for tlie girls. The amoiuit 
of range for both sexes varies considcral)ly, ))Ut the [)ron-iinent 
feature oE the table stands out, — namely that the boys show a 
greater range about their median score than do the girls. 

Table IX shows the per cenl: of hoys luakmg a score below 
the girls' twenty-five percentile. The per cent is generally 
more than twenty-five, — except for the third test, on which it 
is always less. That is, the boys sliow more low scores 
than do the girls. The fifth and tenth tests arc somewhat 
irregular and do not show as definite a tendency us the others. 
All other tests except the third, show ii range for the boys 
which extends considerably below that of the girls. The third 
test is unique; the worst boys arc better than the worst girls, 
and the boys clearly predominate at the upper cud of the dis- 
tribution (see Table X). A similar extension of the boys' 

Tadle XI 


Per cent of Boys who Score below the Girls* 10 Percentile for 4lteir Age 


Tests : 1 
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5 

6 

7 

8 

9 

10 

Ago 
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17 

27 

10 

07 

15 

17 

10 

12 

15 

19 

10 

19 
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04 
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16 

21 
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20 
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22 

11 

15 

la 

09 

22 

09 

22 

19 

16 

17 

17 

12 

27 

21 

03 

11 

07 

16 

19 

25 

13 

12 

13 

14 

13 

03 

14 

13 

22 

14 

11 

13 

19 

14 

12 

23 

09 

25 

00 

25 

18 

20 

15 

26 

IS 

28 

13 

00 

15 

26 

18 

23 

19 

17 

17 

16 

20 

06 

03 

09 

06 

06 

12 

16 

16 

03 

Av. 

19 

16 

05 

13 

15 

18 

17 

14 

17 

17 
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distribution beyond the best of the girls' appears on test nine, 
Practical Information. The first, sixth, seventh, eighth and 
tenth tests show for the most part less than 25^0 above the 75 
percentile; on the remaining tests there is no definite tendency 
in either direction. 

Tadle XII 


Per ceiH of Boys 7v]w Score above the Girls* 90 Percentile for their Age 


Tests i 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Age 

9 

07 

14 

19 

10 

15 

07 

10 

12 

19 

07 

10 

08 

14 

25 

20 

08 

02 

10 

08 

10 

10 

li 

12 

14 

15 

08 

06 

05 

06 

11 

11 

11 

12 

10 

10 

19 

09 

16 

01 

04 

07 

12 

12 

13 

14 

17 

17 

06 

10 

06 

IS 

10 

14 

14 

14 

12 

11 

22 

11 

04 

13 

15 

11 

22 

09 

15 1 

02 

19 

n 

09 

09 

06 

13 

09 

09 

04 

16 

08 

15 

28 

09 

18 

13 

19 

12 

23 

04 

Av. 

09 

14 

19 

10 

11 

04 

11 

10 

14 

09 


SiiiiiUir tables for the ten and ninety percentiles, (Tables XI 
and Xri) giving the per cent of boys above and below these 
percentiles for the girls, show much the same relations. They 
are included to show the distributions at the extremes as well 
as at the qiiartilcs; it should be noticed that according to 
these tables, the boys show a greater variability on all the tests. 

The figures for the 10 and 90 percentiles (Tables XI and 
XII) have been averaged and represented graphically in Chart 
I. The vertical black lines indicate the ranges for the girls on 
each of the ten tests; the shaded lines indicate the distributions 
of the boys, expressed in percentages of the girls’ distributions. 
The horizontal lines, running entirely across the page, mark 
the various percentile divisions for the girls' distribution. 
The short cross-lines, intersecting the shaded vertical lines, 
represent the medians for the boys. For example, on the last 
test only 45% of the l)oys make scores above the girls' median 
score (see Table VII) ; the boys' median has therefore, been 
drawn at the girls' forty-five percentile (a on Chart I). And 
since on this same test (Test 10) there are 19% of the boys below 
the girls' ten percentile, the lower end of the boys' dustribution 
line is extended 9% below the girls distribiitioJi line (b on 
Chart I) ; since there are 9% of the boys who score above the 
girls' ninety percentile, the upper end of the boys' distribution 
line has been extended only to the girls' 99 percentile (c on 
Chart I). Tile various relationships between the total dis- 
tributions of the sexes is therefore roughly pictured. On the 
third test, the boys' median is at the girls' 63 percentile (d on 



Chart I) and, as would be expected, the boys* distribution 
extends far above the girls* and does not reach down as far 
as theiis (e and f on Chart I). On the ninth test the hoys* 
median is at the girls* S2nd percentile (g on Chart I) and the 
boys* distribution extends evenly above and below that of the 
girls* (h and 1 on Chart I). The influence of the position of 
the medians on the relation between the distributions is thus 
brought out. The sixth test also shows a greater range for the 
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boys, blit even the exceptional boy does not do as well as the 
exceptional girl on this test, A mere statement of range is 
obviously inadequate as an accurate description of the 
situation. 

IV. Discussion 

A. Differences in Cciiti'al Tendency. The lesulis in total 
score show the boys to average throughout lower than the 
girls; in terms of mental age (taking the average increase in 
score from year to year to represent one year in mental 
growth) ll^e boys test about six months below the girls. Three 
possible explanations of the higher averages of the girls occur 
to the writer; (1) It would seem reasonable to connect the 
fact of their higher score with the well' known fact of the 
more rapid physical development of girls. Tlie lower averages 
of the boys would then be evidence of an analogous slower 
mental development. The writer is surprised that such an 
explanation has not been more stressed in previous work 
where the mental abilities of young people have been com- 
pared. It is quite in keeping with other facts, such as the 
greatcj’ school retardation of boySj and helps in our under- 
stnnding of such facts. The writer believes tlie lower averages 
of the boys to be due primarily to this factor of slower mental 
growth. 

Perhaps the reason that such an explanation has not been 
jnore emphasized to be found in the fact that test measure- 
ments with adults have for the most part shown women to 
average slightly higher than meil A second explanation is 
here suggested. (2) It is possible that women and girls 
average slightly above men and boys; that there is a slight 
female superiority in the average — which compensates^ one 
might say, for the greater variability of the male. If the 
differences in the averages which appear in the present study 
should be found, upon examining representative groups of 
adults, to continue into maturity, it is obvious that they would 
not be considered the result merely of different rates of develop- 
ment. If, oi? the other hand, in the late teens the boys should 
be found equnlljng or excelling the girls, we should have good 
grounds for considering the higher averages of the school 
girls only a temporary developmental matter of much less 
importance. In the present study the averages for the two 
sexes come almost together at sixteen. But the number of 
cases must be noticed. There are half again as many girls as 
boys at this age. ^hat i.s, many more boys Jiave by this age 
left school. In general, it is the less able, retarded boys who 
drop out. At sixteen the school boys are a more highly 
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selected group, mid their rchitivoly higlier average may be 
merely cin expression of this fact. The data of the present 
study thus offers little either for or against this second 
explanation. We nuist wait for nieasurcnients from large 
groups of iinsclectcd adults before we can settle tlu? question. 
Thus far no such incasurcinents, from groiqis of nieii and of 
women which could be supposed similarly sei(?cted and equally 
rcprcRCUtalivc of the two sexes> have been ohtaiiied. 

A iUivd pottsihlc explaiuiLkm of the higher total scores made 
by the girls must, however, he poinUxl out. On eigl\t of the ten 
tests making up the scale the girls do heller on the whole than 
the boys; on two tests the hoys show a dermite superiority. 

It is quite conceivable that differences in rate of development 
may play no part whatever in producing the «above mentioned 
differences in total score. Tlicse differences may (3) he due 
to a weighting of the scale witli a majority of tests which are 
easier for the girls. Freviou.s cxiierinieiital studies of sex 
differences have for the most iiarL agreed in showing girls 
and women to do better than boys and men in coji trolled 
association, in readiness in handling language fonn.s, and in 
jneinory. Seven of the tests of the scale sami)lc just such 
abilities. It might be possible to build another scalc^ of arith- 
metic, practical information, spacial relation and pu/.'/.le tests, 
on which the hoys would excel. At least It w<udd seem 
reasonable to conclude, that in building a scale, or in interpret- 
ing the results of one, sex differences in reaction lo diff'erent 
types of test should not he neglected ; a glance at the median 
points for the arithmetic (3rd) and the moral classification 
(7tii) tests on the grajdi should make this clear. Twenty-six 
per cent of the girls’ di.stribution i.s lie tween the hoys’ median 
on the one and the other, In other words, the differences in 
medians for the sexes may have !)ecn put into the scale by tlie 
selection of tests. Again future rc.su Its from iinselccted groups 
of adults jiiList be looked to, for any adequate understanding 
of the situation. 

B. Differences in Variability^ The sex differences in central 
tendency thus admit of various explanations. It is harder 
to see how tlic greater variability of the hoys permits any other 
conclusion than that the hoys show greater variations in niciUal 
capacity, Tlirec possililc exidanations have, however, oc- 
curred to the writer: (1) The greater variahility found in 
the results may he only a matter of development; among hoys 
development may he more irregular. So far as the writer 
knows, anthropological data do not show this. (2) Or it may 
be that there is greater male variahility in mental endowment. 
Again we must wait for similar menial nic«as lire in cuts from 


I 
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adiiits, in ohUm to .solllc llic quo.slion as to wliether men vary 
more in Jiunilal ability ll)an women: such a conclusion can 
hardly be iiifcmMl from ex|)erimeiilal sliirlics of children. 
The writer feds, however, tliat the results of the present 
slucJy hardly permit of any other inlerprelatioji than that age 
for age, buys show more extrcniely bright and extremely 
dull, individuals than do the girls, 

It .sliould, however, he pointed out that differences in varia- 
bility are dilferejjl in diJlerent tests; the logic;d memory test 
shows little sex fliilVrenee in variability. A third explanation 
is thus possilde : (3) it is conceivalde that comparative varia- 
bility might also vary to some extent with the nature of the 
test. 

The results presented in the body of tlie paper thus admit 
of various interpretations. But at least it would appear plainly 
indicated that' sex differences among scliool children arc by no 
means so negligible as they are usually taken to be, and that 
these differences are such as can be measured with fair 
dcrinitcness by mental tests. If tlie writer's findings are cor- 
rect (and the present study is, she believes, the most adequate 
thus far, in both material and method) there is opportunity 
here for extremely interesting further research. And mean- 
while it would hardly seem possible to neglect, in quite the 
easy fashion usual hitherto, the possibility of sex differences 
in reaction to tests of '' General Intelligence." Tests showing 
sex differences as marked as do the third and eighth used in the 
present study, in both average and variability, can hardly be 
coin()ined in a single scale without at least a recognition of 
these differences.^' 

^-A.s a JDaltcr of fact iIjl* scale used in ibis study is now being 
refoniicd with these findings especially in mind. This derived scale 
consists of four tests. The fn-st consists of twenty- five disarranged 
sentences, within each sentence one extra word (so *' brown the liorse 
come is ; Uic child reri urc asked to cross out the extra won!. The 
second consists of twenty-five lists of words, each list naming four 
similar objects and one object different (so oats, wheat, barlej', cot- 
ton, rye,'^) ; the children are told to cross out tlic thing that is different. 
The third test is made up of twenty-five number series, with m each 
one misplaced number (so 2, 3 , 6 , p, 8) ; the class is asked to cross out 
the iinnibor winch is wrong. And in the last test there are twenty- five 
lists of moral (]ualitics (as laziness, idleness, tardiness, slowness, 
haste*'), and the directions are to cross out the one which is worst. 
A first trial of this "cross-out” scale shows the girls to do better on 
the first and last tests, the boys on the second and third; the result is 
a total rating where the sexes average about the same age for age. 

fncidcnially, the tests embody a principle of test construction — wnat 
might he called the fnelhod of the " extra eleme/Jt " — wiiich would setun 
of soJiic general value, A substitution test, for example, wdn the 
substitutions made but in each line one made wrong (the subject to 
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V. General Saunnary 

The paper may be briefly sumnv.wiv.ctl. Rcsiills from 2,544 
school childi'cii, raiigini^ in a^c from 8 throu^di 16, with a 
group scale of intclUgoncc have led to the follo>Ymg com 
elusions i 

1. The girls average slightly higher in total score or “general 
intelligence” than the hoys, More rapid clevclopincnL on the 
part of the girls is suggested as the most pv<4)i\hle exi>lanation. 

2. Analysis by test shows the comparative standing of the 
two sexes to vary according to the nature of the test. On three 
tests the hoys average above the girls, on the remaining seven 
tests the girls excel. 

3. The distrihution of total scores shows a remarkably 
greater variability among the hoys than among the girls. 
This would suggest either (a) a greater variahilily in rate of 
mental clevclopmciit among lioys, or (1)) a permanent greater 
variability in general intelligence among in ales- 

4. Analysis l)y Lest shows in no instance a greater varia- 
bility among the girls. The amouiiL of sex difl'crence in varia- 
bility varies widely from test to test however; three tests 
show little difference. These fads suggest Lhat neither in 
averages nor in variabilities are we dealing solely with some 
“ general ” ability, but that both average and variability cliTer 
to a considerable extent according to the nature of the 
function tested. 

cross out the wrong one) woiiUl be easier to hiiiullc, and perhaps more 
differentia I, than the usual form o£ such tests, 



TWENTY^TIfREE SERIAL TESTS OF INTELLIGENCE 
AND THEIR INTEUCORRELATIONS 


By Lewis M. Teiiman and Mrs. MAity D, Ch am jjFHLAm 


Daring Ihc school year 1915-1916 the scniinar in intelligence 
tests at Stanford University undertook to gather pretiiiiinary 
material which it was hoped would serve as a point of depar- 
ture in the working out of a new intelligence scale. The ulti- 
mate aim was to devise a scale which would be equally usable 
as a point scale and as a mental age scale. 

The first task was to assemble tests which would correlate 
with other ineasLircs of intelligence and which would lend 
themselves to the principle of serial arrangement. The first 
halt ot.thc school year was devoted to the assembling and 
modification of promising tests which otliersjiad used and to 
the devising of new ones. The result was a group of twenty- 
three serial tests, each including frojn; five to fifty items. The 
next step was to try out these tests on a number of school 
children who had been Bineted and regarding whose school 
success complete data were available. This was undertaken 
by one of the writers, (Mrs. Chamberlain). Forty^one chiL 
dreu were tested ; five in each of the eight grades, and one 
additional in the sixth grade by mistake. 

It was the original intention to sift out the poorer tests on 
the basis of these results, to revise and supplement the better 
ones, and to proceed during the following year to the stan- 
dardization of the test for a new scale for individual testing. 
Later it was decided to hold this in abeyance in favor of a plan 
for group testing. We were led to this decision chiefly by the 
ingenuity of Arthur S. Otis in devising suitable methods for 
giving and scoring group tests. 

The work of Mrs, Chamberlain has not, however, been 
without results. In the first place it contributed directly to 
the selection and arrangement of tests for the Otis Scale. 
Later a nuinber of items of the tests were incorporated in the 
psychological methods used in the army, The intercorrelations 
found for the tests, (see Table I) have also proved of value in 
a number of connections* The tests and the correlations are 
liere presented in the hope that they may have at least some 
suggestive value to other workers. 
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It is not deemed necessary to describe in detail the procedure 
and the methods of scoring. The experiment was carefully 
planned, the tests were made under the most favorable con- 
ditions, and the procedure and scoring were rigidly uniform. 
The subjects were chosen i)y school grade, (five from each 
grade), and not hy age or mental age. All were given the 
Stanford Kevision of the Binet scale- Counting the Biriet test, 
from three to four hours, and as many sittings, were rccjuirecl 
for each pupil. The attitude of the childvcn was everything 
that could have been desired. The ** mental ages '' of the 
subjects by the Stanford Revision were fairly evenly dis- 
tributed from 6 to 16 years. The twcnly-thrce serial tests 
which were given to these forty-one children were as follows: 

7'est 1 . Picture NauiiuQ. (Devised by Mr. Otis). 

Three cards, 8)^xll, each containing a large nimiber of 
small pictures of familiar objects. The pictures were cut 
from a catalogue of a mail order firm and pasted on the cards- 
They vvere reasonably distinct. The sv\bjcct was simply asked 
to name the object. The following pictures were used : 

Caiu> T 

knife, spoon, axe, screw, 

feather, water tap, brush, comb, 

scales, chair, wheel, shoe, man, 

shirt, baby buggy, comb, umbrella, auto, 

flag, pipe, collar, dog, razor, bcU, 

saw, monkey wrench, padlock, knife antt fork, ring. 

Caud n 

violin, clock, stockings, gloves, tabic, 

horn, bracelet, spy glasses, suit case, book, 
bottle, hat, vessel, hammock, tennis racket, basket ball 
plow, _ sewing machhie, lantern, stove, suspenders, 
fountain pen, scissors, hoc, bucket, 

Card HI 

camera, watch chain, hand bag, sweater, bed, 
trunk, buggy, lounge, watch, 

dresser, saddle, coat, It nine, telephone, 

pincers, paint brush, hinge, liammer, 

Scoring . — One point for each object carreqtly named. 

Test 2, Oral Reading. (Gray) 

Tor this test the W. S. Gray oral reading- scale was used, 
unchanged except for the omission of Passage a " and Pas- 
sage j/' The method of giving and scoring >vas that described 
by Thorndike in The Teachers* College Record. 1914, pp, 
67-69. ^ ^ 
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Test Origin of Familiar Things^ 

1, Where do eggs come from? 

2 , Where 'does butter come from? 

3, What lire cigars made of? 

Where does leather come from? 

5. Where does cotton come from? 

6. Where docs wool come from? 

7. Where docs cheese come from? 

8. What are bricks made of? 

9. Where does lard come from? 

10- What arc razors made of? 

11. Where does silk come from? 

12. Where does kerosene (or coal oil) come from? 

13. Where does sugar come from? 

14. How do they get salt? 

IS- What is glass made of? 

16. What is paper made of? 

17. What are dishes made of? 

18- Where docs rubber come from? 

19. Where do oysters come from? 

20. Where do corks for bottles come from? 

21. Where does ivory come from? 

22 . Where does linen come from? 

23. Where does a sponge come from? 

24. Where do pearls come from? 

25. Where do diamonds come from? 

26. Where docs camphor come from? 

27. Where does quinine come from? 

28. What is soap made of? 

29- Where does asbestos come from? 

30. How do they get brass? 

Scoring. — One point for each successful answer. 

Test 4. Orientation in Time. (Arranged by Tennan). 

1. When is it night? When is it day? 

2. When is it morning? When is it afternoon? 

3. What do we mean by yesterday? Tomorrow? Today? 

4. When is it noon? Midnight? 

5. Name the days of the week, (Check as in Stanford Revision.) 

6. Name the seasons. What season comes before spring? Before 

autumn ? 

7. In what season is it hot? Cold? In what season do the leaves 

fall off? 

8. In what season are the longest days? The shortest days? 

9- What day of the week is today? 

10. What month is it now? 

11. What day of the month is it? (Allow error of three days.) 

12. Whnt year is it? 

13. Name the months of the year fno error). (Check.) 

14. Tells time (c need only be correct williln one minute). 

a) Hands at 8:30. Hands at 3:00, 

h) tland.s at 10:35. Haiid.s at 2:20. 

c) Hands at 1:48. Hands at 6:23. 

^ Ariaiiged by Teriiiaii. The test was sviggested by Dr. Stanley 
Hall's study of the contents of children's minds on entering school. 
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IS, New Year's comes in what month? On what day of the month? 
j6. Christmas comes in what month? On what day of the month? 

17. How many days in a week? In a year? 

18. How many days in each month? 

19. How is leap year difFerent from other years? 

20. How long is it from otic new moon to the next new moon? 

21. Suppose today was Tuesday, March 15th; what day of tlic week 

would it be on April 15th next? 

22. Suppose today was Friday, September 2olh. What day of the 

month would it be two weeks ^roin today ? 

Seating . — One point for each, except 14, which receives 3 
points. 


Test 5 , Direction Orientation, (Tcrnian) 

'‘Suppose you are in a city where the streets run north and south, 
and east and west, then/' etc. 

1. Suppose you arc going north, then you turn to your right; what 

direction arc you going now? 

2. Going west, then turn to left? 

3. Going cast, then turn to right? 

4. Going north, then L., then R. ? 

5. Going west, then R., then R. again? 

6. Going south, then L., then R. again? 

7. North, then R., then R. again, then L. ? 

8 . South, then L., then R., then L. ? 

9. West, then R., then R. again, then R, again? 

10. North, then L., then L. again, then R., then R.? 

11. West, then R., then R. again, then R. again, then L. ? 

12. South, then L„ then L. again, then R., then L.? 

Scoring. — One point for each. 


TeH 6. Mastery of Space Concepts. (Terman) 

1. a Which way is up? Point your finger up, 

b Which way is down? Point your finger down, 

2 . a Which way is in front of you? Point in front of you. 
b Which way is behind you? 

3. a Put the little block on top of Ihc big block, 
b Put the little block under the big block. 

4. a Which block is closer to you? 

j[3 trials with blocks in alternate positions.) 
b Which block is farther from you? 

(3 trials with blocks in alternate positions.) 

5. a Place the big block on the tabic between the pencil and knife, 

(Present them ^11 in one hand.) 

b Place the pencil on one side of the knife and the block on the 
other side. 

(Present again in one hand.) 

6. Right hand Left ear Right eye. 

7. a Name the four directions North go ahead .... 

b What are the directions between the ones you named? 

8. a In what direction does the sun rise? 
b In what direction does the sun set? 
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9. a Which way would you have to face so your left hand would be 

toward the east? 

b Which way would you have to face so your right baud would 
be north? 

10. a Which way would you have to face so your left hand would be 
toward the north-easi? 

b. Wbicli way would you have to face so your right hand would 
be toward the north-west? 

S coring > — One point for each of the 20 items, in the series. 

Test 7 . Memory for Sentences 
(Arranged by Otis and Terman) 

1. Kitty runs fast. 

2. The man’s coat is black. 

3. The book is on the floor. 

It is a very hot day. 

5. The boy is playing with his blocks. 

6. George had his picture taken today, 

7. The cow gives nice sweet milk for me to drink. 

8. The bpy fell and the wagon ran over his foot 

9. The fire whistle blew and the firemen hurried down the street. 

10. The mother robin flew away to get food for her little ones, 

11. The men pick the ripe oranges from the trees ajid pack them away 

in boxes. 

12. A fearful flood swept over the city one night and drowned nearly 

all the people. 

13. When the rabbit runs out of the bushes the dogs will bark and 

the hunter will fire his gun, 

14. Wc subscribed for a new magazine some time ago, but we have 

not received the first number yet. 

15. The old man looked out of his window one dark night and saw a 

crowd of boys and girls playing beside the bonfire. 

16. The Indians fought fiercely, but the little band of white men pur- 

sued them with rifles and permitted none to escape. 

17. The fisherman sinks his net in a deep pool and waits patiently till 

he can see the fish lying perfectly still in the clear water. 

18. Some people think a desert is nothing but sand, but at certain 

seasons the desert of Arizona is covered with beautiful wild 
flowers. 

Scoring . — Two points for each sentence correctly given. One 
point if only one word in erroi'. 

Test 8. Memory for Digits Reversed 

71 253 1629 95713 

53 649 8374 76298 

28 582 3761 54931 

96 517 8625 25796 


9 5 3 8 1 6 

2 4 1 6 3 7 

8 6 3 7 4 5 

9 3 5 8 2 6 


2 1 4 6 3 8 7 
9 4 1 2 8 3 7 
8 5 3 7 9 4 2 
7 3 8 6 4 2 5 


4 7 2 9 3 8 1 5 

7 1 8 3 6 2 5 4 

9 2 4 7 3 8 6 1 

8 6 9 7 1 3 2 5 


Scoring . — One point for each series correctly repeated. 
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Test 9. Mental Arithmetic. (Arranged by Tcrman) 

1. Making change, one purchase. 

a. 10c.— 5c. 

b. 20c.— 14c. 

c. 25c.— 12c. 

d. 50c. — 35c. 
e> $1.00-63 c. 

2 . Making change, two purchases 

a. 10c — 4c. and 3c, 

b. 20c-— 2c. and 5c. 

c. 25Cv— 10c, and Gc, 

d. 50c. — 5c., 15c, and 10c. 

e. 50c.— '12c., 7c. and 8c. 

3. Addition, 

1 8 2 7 3 9 2 1 1 4 

1 3 4 4 5 3 8 1 7 

13 2 5 


4. A MAN SPENDS 2/3 OF HIS MONEY AND HAS 58 LEFT. 
HOW MUCH HAD HE AT FIRST? 

5. A MAN'S HAT COST .$2.50, AND HIS SHOES S2.00. WHAT 
WOULD IT COST TO GET HATS AND SHOES FOR 9 MEN? 

6. IF JOHN HAD 15 CENTS MORE THAN HE HAS HE WOULD 
HAVE 40 CENTS, HOW MUCH HAS HE? 

7. IF A TRAIN TRAVELS HALF A MILE IN A MINUTE, HOW 
FAR WILL IT GO IN AN HOUR? 

8. WHAT NUMBER ADDED TO 16 GIVES A NUMBER 4 LESS 
THAN 27? 

Scoring. — One point for cacli itciii under the first three tests 
and two points for each of the other tests. 

Test JO, Finding Siwilaritics, (Terman) 

111 what way are and alike? 

1. A needle and a pin? 

2. A pen and a pencil? 

3. A nut and a banana? 

A brick and a stone? 

5. A watch and a clock? 

6. A table, a chair, and a bed? 

7. A hat, a coat, and a shoe? 

8. Milk, potatoes, and candy? 

p. A pair o£ scissors,, a knife and an ax? 

10. A Iamb, a calf, and a child? 

11. A ship, a bicycle, an automobile, a buggy, and a train? 

12. A cat, a fly, a suaUc, a bird and a fvsh? 

13. Water, blood, oiJ, milk, and ink? 

ii|, Gni.ss, cotton, an onion, a tree, and a thistle? 

15. A dog, a tree, a hoe, a dy, a turnip, and an eagle? 

16. A farm and a factory? 

17- Au egg and a seed? 

18. The eye and the ear? 
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ig. Adclitioit and multiplication? 

20. A lake and an island? 

Scoriiiff . — One point for each. 

Test ii. Giving Differences. (Avvanged by Tmi\an) 

" What is the dilYei ciicc between/' etc. 

1. A cat and a hen? 

2 . A bucket and a basket? 

3. The sun and the moon? 

4. A hatchet and a hammer? 

5. A nail and a screw? 

6. A cigar and a cigarette? 

7. ' A book and a newspaper? 

8. A river and a lake? 

9. A woman and a lady? 

10. A lawyer and a judge? 

11. A surgeon and an ordinary doctor? 

12. A mistake and a lie? 

13. Wealth and money? 

14. An optimist and a pessimist? 

15. A rascal and a thief? 

16. OlTeiise and defense? 

17. Anger and rage? 

18. Joy and satisfaction? 

19. Revolution and rebellion? 

20. Vice and crime? 

21. Morality and religion? 

22. The most important difference between an animal and a plant? 

23. The ino.st important difTercnce between a raosquito and a sparrow? 

Sconiiff. — One point for each. 

Test 12. Naming Opposites. (Selected) 


1. high 

17- injurious 

2, rich 

18. suspicion 

2. day 

19. silly 

4. north 

20: miserj-] 

5r love 

21. from 

6. empty 

22. result 

7. laugh 

23. resemblance 

8. less 

24, reckless 

9. war 

25, vertical 

10. friend 

26. conservative 

11. forget 

27. impoverish 

12. best 

28. transparent 

13. advance 

29. chaos 

14- sell 

30. whither 

15. succeed 

3L unless 

16. sure 



T'est 13. Absurd Pictures. (Tcrman) 

In 1914 one of the writers devised a set of absurd pictures. He was 
not at that time acquainted with the Rossoliino test of this kind. The 
idea oE using absurd pictures as a mental test was suggested by a 

4 



348 


TERMAN AND CHAMBERLAIN 


picture puzzle in a boy's magazine. This picture represented a house 
and a large uumhet of surrounding objects, many of which were so 
drawn as to contain an absurdity. A prize was o Re red for finding all 
the absurdities. From this as a basis, the following absurd pictures 
were. arranged by Tcrinan with the help of Dr. J. Harold Williams: 

1. A cat with only two legs. 

2. A man with arms attached to head, 

3. A nran with feet and hands interchanged, 

4. A mail with feet pointing backwards. 

5. A man with three legs. 

6. A liorse hitched to cart backwards. 

7. A clock facC) numbered backwards. 

8. A liaiul with live fingers and one tluiinb. 

Q. A man writing, pencil inverted. 

10. A schoolroom full of children, all writing with the left hand. 

11. A man on liorscback, sealed facing llic horse's tail. 

12. A man shooting at a rabbit, pointing the stock instead of tiic 

muzzle at the rabbit. 

13. A small chick and a hen on opposite end.s of balance scales, the 

chick's end of the balance lower as though the chick out- 
weighed the hen, 

14. Doves by a dovecote, Tlie doves far larger than the door of the 

cote. 

15. A dog riimung away from a rahhit, 

16. A man smoking a pipe, the bowl of the pipe inverted. 

17. An apple with a pencil thrust through it; all the pencil visible, 

18. Profile view of a Feicc, both eyes sliowing. 

19. A man sawing wood, saw teeth up. 

20. A man sawing a branch off a tree while seated on the outer end 

of the branch. 

21. A very fat man sitting on a small twig of a tree, the twig not 

bending, 

22. A boy blowing out a candle, the flame of the candle pointing to- 

ward instead of from the hoyVs luoutU, 

23. Mice playing in a friendly way around a cat. 

24. A man swimming, the ei\tive body showing above the surface of 

the water. 

25. A man sprinkling his lawn while it rains. 

26. A house burning. The firemen have placed ladders .and hose but 

sit idle on the ladder, one .'unoking a pipe, the other reading. 

27. Two men sitting in a chair-swing. The rope which is supposed 

to hold up the scat is not attached but is held in the hands of 
the men seated in the swing. 

28. The show window of a clothing store, containing articles labeled 

with absurd prices (hat, $45.00; suit, $f.oo, etc.), 

29. The ‘‘strong man of the circus" standing on a board and lifting 

himself m the air by pulling up on the ends of the board. 

30. A house; the smoke, the tree tops, and the clothes on the line all 

being blown in different directions by the wind. 

31. A house with a shed roof, the rain trough being (a) on the high 

side of the roof, and (b) sloped away from the rain barrel. 

32. A woman in the rain, holding an umbrella far back over her 

shoulder while the rain strikes her full in the face. 

33. A schoolboy with beard. 

34. A girl wearing furs, but barefooted. 
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35. A jmn wcjgbjjiff himself while holding a heavy bundle of books 

under his arm. 

36. A man on horseback, carrying on his own shoulder a bag labelled 

lbs.’' lie low is the inscription, ” Helping his horse curry 
the load/’ 

37. Sun low, innii wji Iking, shadow on wrong side, 

38. A man on the roiul, nearer is a dwelling. The man is taller than 

the dwelling. 

39. A man dragging an elephant. Elephant is braced back but is slid- 

ing forward as the man pulls, 

40. A white man fjciiig allackcd by three Indians, Two are near him 

witli tojuahawks poised in tlic air, but the white man is shoot- 
ing I lie third one, who is far off. 

41. A buggy running through mud, the mud being hurled off the 

wheels backward. 

42. Suii is low, clock on a tower indicates noon. 

43. A man dragging a dog forward with a rope around his neck, dog 

resists but rope is slack. 

44. A man and woman sitting out in the yard while it rains. The 

man is smoking, the woman knitting. 

Scori?i {/. — One point for each. 

Test j^f. Absurdities and Ivcongruities of Statement 

1. I got to the house just in time to see a mouse chasing the cat out 

of the cellar. (Tcrinan.) 

2. A chicken’s frojjt legs arc Jicarjy always about two inches shorter 

than its hind legs. (Tcrinan.) 

3. Walter now has to write with his left band because two years ago 

he lost both his arms in an accident. (Tennaii.) 

4. Because Bessie's eyes arc weak and the light hurts tlicin, she has 

to fend lier lessons every night in the dark, (Tennan.) 

5. I saw a nicely dressed gentleman on the street. He had his hands 

in his pockets and was twirling his cane. (Binct.) 

6. A wheel came off of Frank's automobile and as he could not get 

the wheel back on he had to run his automobile to the sliop 
for repairs. (Tcrinan.) 

7. Though armed with nokliing but his pocket knife, he killed the 

robber with a single shot. (Simpson.) 

8. While walking backwards he struck li is forehead against a stone 

wall and was knocked insensible. (Simpson.) 

9. An Irishman called at the post-office to get his maiL "What is 

your name? " .'(aid the postmaster. '* Why," said the Irishman, 
"You will find luy name on the envelope." (Tcrnian.) 

10. The storm which began yesterday has continued three days with- 

out a broalc, ( Simps on. J 

11. An old lady says that God is very good because He always makes 

the largest rivers flow past the largest cities. (Terman.) 

12. One day we , came in sight of several icebergs that had been 

entirely melted by the warmth of the Gulf Stream. (Simp- 
son,) 

13. They found the young man locked in the room with his hands and 

feet tied behind him. They think that he locked himself in. 
(Huey.) 

14. The poor sick inaii lay flat on his back six weeks in the month of 

August and suffered terribly. (Terman.) 
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15. Heinys clog Jias three puppies, and so when Henry builds a little 

house for' them he will have to make one Urge door for the 
mother dog and three small doors for the three puppies. 
(Terman.) 

16. Everyone knows that a pint of cream weighs more than a pint of 

milk. (Adapted from Simpson.) 

17. John was saddling his horse one day and thoughtlessly put the 

saddle on backwards. When told of his mistake lie said: 
'‘How do yon know which direction I am going to ride?” 
(Temian.) 

18. In some states there arc laws to prevent a man from marrying his 

widow's sister. (Simpson.) 

ip. As we walked eastward in the moonlight my friend pointed out 
the North Star clearly visible on our right. (Simpson.) 

20. In an old graveyard in Virginia they have discovered a small skull 

.which is believed to have been that of George Washington 
when he wa.s about ten years old. (Adapted from Simpson,) 

21. The worst of all criniics is murder, but it is worse still to torture 

a helpless babe by burning out its eyes and tongue without 
killing it. (Terman.) 

22. The hands of the clot:k were set back so that the inecthig miglit 

surely close before sunset. (Simpson.) 

Scoring.— Ono. point for each. 

Test 15 . Pkiuro Inter (yrciaiion 

I to 3. The three pictures used by Bobertag, 

4 to 6< Three Jitigleinaii-Jack pictures: 

(a) Janitor chasing children downstairs, 
fb) Carpenters building a house. 

(c) P lumber B fixing pipe, water breaks loose, 

7. Child eating, dog begging food. 

8. Dog on the beach, child lying near; dog has just dragged child 

from water. 

9. Children loaded with presents bidding Santa Claus farewell, 

10* Children playing at war. 

ir. Girl at well; has dropped pitcher, which lies at her feet in frag- 
ments. 

12. Kittens excited at sight of a tail projecting from under some 
papers on the floor. 

Scoring > — 0 to 5 points for each, according to amount of 
description and interpretation. 

Test j 6. ResQurcefulncss 

(Arranged by Terman. Suggested by Biiiet “comprehension’' test.) 

1, What‘s the thing to do when you arc tired? 

2, What’s the thing to do when your face is very dirty? 

3, What’s the thing to do when you are riding in a carriage and the 

wind blows your hat off? 

/j. What's the thing to do if you find some money on the floor of 
the .schoolroom and you don't know whose it is? 

$. What's the thing to do if you have no umbrella and it begins to 
rain hard when yon get nearly to school? 

6, What's the thing to do if you arc throwing your hall and acd- 
den tally hit a lady who is passing by? 
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7. Suppose you live two miles from tlie schoolhoiise and you find 

when you get nearly to school tint you have forgotten your 
lead pencil. What should you do? 

8. What's the thing to do if you are alone in the woods far from 

home, and a savage bull chases you? 

9. What'.s the thing to do if you go to sleep on the train and do not 

wake lip until you are several miles past the station where 
you wanted to get off? 

10. The cows liave been eating the corn in the man's field. Name 

all the ways you can to stop it, 

11. Suppose you have a bucket full of eggs in one hand and an empty 

basket in the other, and a man offers to give you some nice 
sweet cider. How could you get it home? 

12. What would you do if a person who you know is crazy calls you 

ugly names? 

13. Suppose a boy has earned 5 cents and is carrying it home to his 

mamma, who is sick and has no itioiiey. On the way a little 
child stops him, cries, and asks for some money to buy candy. 
What should the boy do? 

14. What would you do if you were to get lost in a large forest and 

did not know what direction to go? 

15. A man wants to catch a kitten, but the kitten runs up a tall tree 

which no person can climb. How can he get the kitten with- 
out hurting it? 

16. Suppose a man is shipwrecked 011 a little island where there is 

nothing to eat, but he manages to save from the wrec(lc a few 
potatoes, some milk, some nuts and some eggs. He does not 
know bow soon a ship will come to rescue him. What should 
he eat first? ^ He has a few potato 0s, some milk, some nuts and 
some eggs. (After answer, say “what next?" “And next?") 

17. Suppose a doctor while hurrying to see a patient who has been 

dangerously hurt, comes upon two dogs fighting. What's the 
thing for him to do? 

18. Suppose you arc driving along a lonely, deserted road and you 

find a man who has been dangerously hurt in an accident. 
The man wants to be taken to the hospital, but your carriage 
is already so full of people that not another one can crowd in. 
It may be hours before any one else comes along to help, so 
what would you do? 

19. Suppose you are driving a wagon load of lumber and the wagon 

gets stuck ill such a deep mud hole that the horses cannot pos- 
sibly pull the load out. If there was no way to get help, what 
would you do? 

20. Suppose you were to find a two-year-old child lost 011 the streets 

of a large city. Yon cannot find the parents and you do not 
know where the child lives. What would you do? 

21. Suppose a heavy timber falls on the foot of your playmate and 

holds him fast. The timber is .so heavy you cannot lift it aiid 
there is no way to get help. What lyould you do? 

22. Suppose you have to write a letter or be killed. You have paper, 

but no pen, ink or pencil. What would you do? 

23. Name all the ways you can in which a person can get a big repu- 

tation. 

24. Suppose you find on the street a letter which i.s addressed, sealed 

and .stamped but has not been mailed. Wbat would you do 
with it? 
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25 . (E. lays 6 pieces of paper, 1" x 3", on the table in a tow lacing S, 

and hands S a pair o[ scissors,) Cut all Lliesc pieces of paper 
in two just as fpiickly as yon can. (S siiould cut all at once, 
not one by one.) 

Scoring . — Elaborate rules were worked out for scoring this 
test. One point was given for each satis Factory response, 
with half credits for responses below the host. 


Test I/. Phi ding Reasons. (Arranged by Terman) 

1. Give all the rcnsoiis you can why children should not talk and 

" cut np " in school. 

2 . Give all the reasons you can why children should obey their 

parciiLs. 

3. Give all the reasons you can wliy a young man should not get 

drunk. 

i|. Give ail the reasons you can why a man who commits a serious 
crime should be punished. 

5. Give all the reasons yovi can why a young man should not spend 

all the money he earns. 

6 . Give all the reasons you can why city streets should be well lighted 

at night 

7. Give all the reasons you can why most people would rather have 

ail automobile than a buggy. 

8. Give all the reasons you can why one .should get a good education. 
0- Give all the reasons you can why a covin try should have plenty of 

railroads. 

10. Give all tlic reasons you can why some people use typewriters 

which cost $100 when they could get pen.*:, ink, and penholders 
Cor only a few cents. 

11. Give all the reasons you can why we should not give something 

to everyone who begs. 

12. Name all the things you can that help to make a nation great, 

13. Why should we forgive a wrong act cornuiittcd in anger more 

readily than a wrong act committed without anger? 

Scoring . — To secure a basis for .scoring, the "good'' reasons 
were listed for each test. Usually there were from three 
to six deemed " good.” Then a test was scored one point 
for each good reason given. 

Test iS. Sentence Coni/flction. (Trabiie» Scale C.) 
Given and scored according to author directions. 

Test /p. Sentc7icc Bntldi?ig. (Adapted from Masselon) 

1. sky, red, 

2. sun, noon. 

3. water, hill. 

4. teacher, pjeaacd. 

5. pen, ink, letter. 

6. boy, string, kite. 

7. carpenter, house, lumber. 

8. pipe, match, smoke. 

9. needle, thread, button, coat. 

10. hunter, giin, forest, rabbit 
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11. man, wood, stone, warm, 

12 . train, iii&lit, accident, bridge, 

Scoring. -One point for each. One sentence or two toor- 
dinate clauses. 

Test 20. Disarmnged Sentences 

1. DOG THE RUNS 

2. HOT SUN IS THE 

3 . HARD VERY IS RAINING IT 

4 . SHORT LEARNED IS QUICKLY LESSON A 
S- DOES ANGRY NOT TO IT GET PAY 

6. ACTIONS CAN A WE MAN BY JUDGE HIS 

7. WITHOUT NOT IS BECOME TO IT EASY RICH WORKING 

8. TO WORSE BEFORE ATTEND IT TROUBLES GET TO 

THEY PAYS 

(>. PASSENGERS THE CRAStlED ALL SHIP A AND 
AGAINST DROWNED WERE ROCK THE 

Scoring. — One point each. 

Test 21 . Ball and Field Test. (Treman) 

Like the Stanford Revision test, but with five fields, each 
of a different shape. The first is a circle, the second a square, 
the third a rhombus, the fourth an ordinary cross, and the 
fifth a Maltese cross. This nfethod made possible a finer 
gradation of the performance than is possible in the regular 
.Stanford Revision test. 

^Scoring. — One point lor inferior plan," two points for 
“superior plan," for each of the five fields; total possible 
credit, 10 points. 

Test 22 . Finding the Shgrtest Road. (Terraan) 

Cuts were made representing city blocks and streets. Two 
distances were shown and the subject was asked to find the 
shoiTest road from one of these points to the other. The 
series contained nine tests. In each the shortest distance was 
readily discriminable from other possible routes by ordinary 
observation and single calculation. 

S'cof'ing . — One point for each of the nine tests of the series. 

The following table shows the correlation of each of these 
tests 'with Stanford-Binet mental age and their correlations 
with one another. The correlations were computed by the 
Spearman Footrule and then converted into r values by the 
Rearson conversion table, based on: 

r = 2 c<75 — (l—R) — L 
3 

It is believed that the 484 correlations which the table con- 
tains should prove of decided interest to those who are con- 
cerned about the analysis of mental abilities and their rela- 
tionships. 
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A NEW PICTURE COMPLETION TEST‘ 


Py Edwin A. Shaw, Tufls College 


In organ i/Jiig the series of tests which bears their names, 
BineL and Simon recognized as a fundameiital principle that 
the degree of a person's intelligence is exhibited In the extent 
of his ability to find solutions for the various situations with 
wliich he is confronted. The nearer the situations devised for 
testing i)Ui'poses come to those of real life, the more accurate 
will the results of the ineasurcnient be. 

The following quotations will show the opinions of Binet 
and Simon-, in their own words: 

. These intellectual acts consist in understanding, 
judging, explaining, dehning, developing, inventing, imagining, 
deducing, demonstrating and in accomplishing a liosl of other 
operations which have for their object directly or indirectly 
the solving of prot)lcms." (p. 97 ) 

. Every thought is like a key which must fit 
exactly in the hole of some lock." (p. 141) 

“ When it is a question of new action, the adaptation does 
not lalcc place immediately at the first attempt but l)y grop- 
ings, that is to say by successive trials ; one is like a locksmith 
called to open a locked door; he searches in his hunch of keys 
and tries many hut he does not try them all indiscriminately, 
for he secs at a gJacice those that will not fit; his attempts arc 
not blind, they are directed, selected, according to a complex 
mechanism." (p. 142) 

It is possible, by means of construction and i)crfonnancc 
tests, to duplicate many of the situations which arc the basis of 
the verbal methods of testing employed in the Binet-Simon, 
Trahue, and other similar series of tests. These tests not 
only lessen the emphasis placed on linguistic abilities (which 
is a recognized fault of the Binet-Simon method), but they 
are a necessity in the testing of the deaf, dumb, the foreign- 
horn, and the children whose grasp of the English language 
Is limited by the influence of their environment. 

1 From thii T^jiborntory of Eclucalioiial PsyclioIo^% Harvard Univer- 
sity. Coiiinuiiik'citiul by W. V. Dear horn. 

“ Binet and Simon, “The IjnclliReiicc of llie Fecbleiniiulcd” (trnns- 
laled hy Tdizaliclh S. Kite), Publicaiion.'i of fiiJ Trdinni^ Sclmol at 
Fineland, New DeparLiiicnt of Rcsccircli, Number 12, June, iqi6, 

5 355 
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I'lirLhcr, it is often ])(jssil)le Lo iniike the situations in con- 
sh'Viction i\nd \>cvfoi-m;uico. tests approach more nearly La the 
ncliial situations which the child LMicouiUers in his daily life, 
thus {i^reatly increasing- the iiUeresL of the child in the tesL 
III certai!! schools where the: Itiiiet Lest has made hut an im 
dirhuent appeal Lo pniiils and Leacliers, the performance tests 
have been receive<l with open amis, and in some cases it has 
been necessary lo choose the subjects by lot, so f^o'eat is the 
desire on (he part of (he pupils Lo try ihe tests. 

Many of the ninety tests included in the present Stanford 
Revision of the l^inel-Sinion Series hiul their connterparls in 
pcrfoniKincc tests, Notable ainonf< tliese are the tests involv- 
ing the jjiclLires, the tests involving memory for shape and 
form, and the tests calling for discriniiiiation of color and form, 
3'hc “ com ])re liens ion tests are answered by the action in- 
stead of by mere words. The " similarities and dilTer- 
encGS ’’ appeal’ in the pen- forma nee tests in several ways, each 
calling for a " motor answer. ^I'he ahsurclitica ” (ind their 
j)roloLypcs in the ridiculniis “insets” in llu* Picture Com- 
pletion Tests, and in the latter the question is always apiiarcnt 
to the child, and his answer is either correct or inc<Mrect, 
There is no chance for a niisnnderstaiiding due to tlic inco- 
herent 111 lev an cc of the examiner or the lack of ability to read 
on the jiarL of Llic juqiil. 

The “problems of fact” are niueli more naturally given 
with the “Picture Completion” Test, as in the latter real 
t>vt>hlLMns which touch every child’s life, are presented, and the 
pupil is working with familiar material, 

“ Mutilated pictures ” and “ aesthetic comparison ” tests, 
“familiar objects” and ” dcliiiitions ” may lind definite vehi- 
cles for expression in performance tests. 

The abilities measured by the “sentences” in the l.^inct 
and the supplying of the missing words in the Trahuc Scale 
arc easily and accurately measured by the performance tests. 
“ The three IPs ” have no indnence on the result, tlu' scoring 
is on an objective basis, and the child will almost invariably 
give his best answer, as he can readily understand the prolilem 
and he is cognizant of the fact that his answer depends on the 
quality of his action alone. 

Tn the last analysis, the chief office of all mental testing is 
to furnish a means by which the examiner may get ” under the 
skill,” tlirougli the “veneer of civilization,” of the child, and 
Ml the performance test we find an easy mode of ai)prciach. 
The child loses bis embarrassment in the presence of a strange 
examiner; he secs the goal, with no linguistic obstacle inter- 
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venini^, unci as i)icce by piece he Imikls his result, he gains 
coiilulence. 

W'liiie certafii children fail to receive the credit which they 
deserve because they must learn l)y doing/' on the other hand 
cerlani individuals lind it )X)ssiblc to reach the Freshman class 
in college on the strength of their skill in handling words, 
altlujLigh they are unal)le to meet and solve successfully coni' 
mon siluiiiiuns in their daily lives. In one case which came 
under my observation, a man doing fair work in his first year 
at ct)[Iege failed iiUerly with the (/icture Completion Tc.st 
descrilied below. There arc doubtless other factors which need 
to he taken into consideration in explaining the result, but 
investigation showed that while he possessed a remarkable 
memory, lie translated little of iiis '' knowledge about ” into 
'' knowledge of ” the world in which he lived. He seldom 

suited the action to the word.'' 

Children in the first grade sometimes make splendid records 
in j)crfoniiance tests, in which some college students have 
l)cen known to fail. 

d'he results of performance tests raise anew the long'Stnnd- 
ing criticism of our svsteiii of education in that it places alto- 
getlier too much emphasis on the linguistic side without suffi- 
cient recogjiition of the child's “ motor ” needs. Some indi- 
viduals may think and reason wdthoiU any very definite verbal 
concej)ts. 'I'hey seem lo he “ motor-minded/' and with them 
action comes before words. An illiistralioii of this inolor- 
mindedne.ss ” is found in the case of the Canadian of French- 
l IK I inn Idood, one of the twelve stalwart sons of a full-hlooded 
Indian. Although not one of the sons can “ read, write or 
(igure/' they are all successful business men or fanners. 'Die 
first mentioned employs thirty or forty masons on large con- 
struction jobs. His estimates are always accurate, and he 
clears good iirolits without an account hook of any kind. Such 
a man would make a bad failure with the Binet or a similar 
tesL, l)Ut with the performance test he is likely to do well. 

The [icrforniancc test encourages the child Lo believe in 
himself, and it seems to cause the adult to examine his own 
abilities and more carefully adjust himself to his niche in this 
world. Properly used, the per/oniiaiicc tests will throw a 
new light upon some of the '' hard cases" in the schools, and 
it hehoovc.s evejy wiclc-aivalce school man to study this (jues- 
tlon, to asciM'lain what there is in it for him and for his school. 

There are a uumlier of resjxcts in which the peiTormancc 
tests now in use may he improved in order to apiiroximate 
more closely the general methodology whicli has established 
itself in the more successful of the tests wiiich depend upon 
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language ability. These c<msidei'atioiis demand attention to a 
uumbev oE details wliicli soinctime.s .seem to he, in tluan.sclves, 
of insignificant or minor importance, but wliicli arc necessary 
to the development of a .succcs.sfnl te.st. 

The problems involved in the construction and vise of a new 
picture completion test, which it is the chief purpose of this 
article to dcscrihe, will illiislratc tlie consideration.s above 
mentioned. In the development of this tost it seemed desirable 
to find a picture which should have a unity such as docs not 
characterize other te.sts of like nature. A laigc iitirnhcr of 
pictures showing comiilicaled situations were analyzed and 
dicii.sscd, and finally a rlnig store was elioseii as the liasis of 
the piettne to he used. Nearly every town or city has its drug 
store with which children and adults arc more or le.ss familiar. 
The drug stores, also, are tending to take on much the same 
type of a])pcarancc with the development of the chain .store 
idea. An endeavor was made to gain a sort of conccjition of 
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whaL * clriij;^ store means to the average individual. Atti- 
tudes and motions of clerk and customer were as far as pos- 
sible noted, and a sketch of the picture shown in Figure 2 was 
made. After further study and analysis of tlie various situa- 
tions, the lijial arrangement of the picture, as shown in outline 
in Figure 1, was made. 

Much care was exercised in choosing an artist since the 
picture must not be found open to the criticism of poor 
(.lr'Uig])lsj)ianship, since older children almost iJi variably arc 
led to hold a test lightly which is based on a picture poorly 
drawn, and it has been noticed that adults have l)ceii i>articu- 
hirly interested in this picture because of the good workman- 
sh![) involved. The insets were made circular in shape and of 
a standard diameter, in order to obviate tlic iniscojiception 
involved when children try simply to fit in the blocks instead of 
completing the situations. 

For each of the ten situations selected, every one of which 
involves action and is peculiar to the drug store, a second 
inset was devised which should have some of the cienienLs of 
the correct situation but which should not fit as well as did 
the Niiiiiher 1 inset. Then ten other insets were chosen which 
.should have no connect] oil with the drug store. These iiLsets 
were changed again and again, until every ambiguity noticed 
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was I'Chio^ecl. The I blocks wcia* made a hit lUickei Hum tUc 
depth of the holes in the Iitickiiig of the picture, so that the 
blocks l:>e readily removed, liach liole was left a little 

higher in the eenter. so that the blocks luii^lU he tiltexl and thvis 
removed more easily. Choosint* then a Lenta live set of dircc' 
Lions, the picture test was [riven to some ei[;luy children between 
tlie ages of eight an<l twelve, an<l the results carefully studied. 
"Jlieii it was found tlnit some of the insets weva iU)L yet 
adequate and that a few of the lignres on the j)icture could he 
changed and thus greatly improve the clearness of the picUire. 
In making the necessary changes, it was also Llio light desirable 
to have the new i)ictiire reproduced in color, aiicl then to the 
thirty insets already nsed, ten blanks colored ti> match the 
foundation color of the picture, were added, making forty 
insets in all. 

I'ignre 2 shows the picture with the cm'rect insets in [dace, 
numbering the insets from one to ten beginning at the lower 
right hand corner, "J'lic first insel; contains a cone of ice- 
cream ; the second one, a glass, being tilled w-ith orangeade ; the 
third, a lighted match; the fourth, hall and dolls; the fifth, 
part of a scale and a scooji ; the sixth, a bottle, Lilted, contain- 
ing a liquid ; the seventh, a dish of icc'Creimi ; the eighth, a 
hook ; the ninth, a hand with a coin ; the tenth, a tcdc[)lione 
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receiver. Fiy^vire 3 shows the picture with the second set of 
insets in j)lace again begiiniing at the lower right hand corner. 
The hrst inset is a piece of soap; the second, a plate to receive 
the soda; the third, a glass of water to light the cigar with; 
the fourth, some pipes; the fifth, a bottle containing liquid and 
a part of the scale; the sixth, an upright bottle containing 
solid matter; the seventh, a cup of steaming chocolate; the 
eighth, a box of candy ; the ninth, a hand with a dollar bill ; 
the tenth, an ear tminpel. It will be noted that each one of 
this set fits the situation less perfectly than does the corres- 
jDondiiig piece in the first set. Figure 4 shows the. ten blank 
insets, and also the ten insets which contain no suggestion of 
“ drug store.” 

With these developments, it is believed that most of the 
difficulties in the construction of picture completion tests have 
bceii satisfactorily met, as the children no longer attempt to 
fit blocks, an opportunity to grade the performance in each 
sit tuition has been j)rovided, and each block can be removed 
from any hole without putting the fingers through the back. 
Fifty adults who tried the test did not seem to find it silly or 
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cluldiiiU at linst si^hi;, and niost iiiipfirtaiit of all, the unity of 
the picture, in wEiicIi each siUialion was a constituent part, 
was apparent. 

In givin^r this f^cturc C'omplelion 1 esL, the directions to the 
examiner wciv .'is fo!l(JWS : I ’lace (lie hoard l)ero]a‘ tlie subject, 
t.'ikin<^ 3^)11 r position at Lbe opposite side of liie la)>U.'. Open 
the Ik;x containing the i)locks, ;\n<l ))luce it at the snl)ject\s 
right hand, 'riwu begin ul once to give, llu* f<ill\iwiug instruc- 
tions: '’.rihs picture is not complete, as you see. You will 

(ind the missing i^'irts (here ((ininling lo the oiien Ixjx). Of 
course yon can’t use all the blocks in llu‘ fjox, hut you may he 
sure that the proper block for each space is in the box. V(ni 
may use one or Ixith hands, and you may change the ijlocks 
around as much us yon wish. Work us ijuicldy us yon cun, and 
tell me when you have funshed it. l.)o yon iiude.rslaiul Then 
Sturt the stop watch. Note the manner in which the subject 
attacks the probkan and record the number of eiich block 
used, in the s[>aces provirled on the record sheet (the luiles 
being niunbcred from one lo ten hcginniiig at tlie bottom and 
nl the riglit of the [jicliire, the (docks taking I lie mnuhers of 
the holes in which they iU the situation for the ih-st set of ten, 
the next set of Leu taking the luuuhers t»f the holes witli an 
added, as "3 A," the blocks which have no drawings on 
them being recorded as " \V/’ and the rest of the blocks 
taking the name of the objects dniwn on lliein). W'heii llu: in- 
dividual indjcales that he has linislied, stop Liic walch and 
record the lime elapsed, hdlling all the Imlos does not, of 
course, constitute the completion of the task. Jt is (Uiisbed when 
the individual can sec no more changes that he cares lo make 
and s.ays that it is clone. 'J'lien ask, unless he has mentioned I he 
name ol the picture during the performance, "What is this a 
picture of?” Record the answer. Then ask “Why do yon 
say that?’' Recc^rd the answer. Thou say “What season of 
the 3 ^ear is it” and “why?” K the .subject hesilate.s, check 
the word "afterwards” on the record sheet, If he has men- 
Lioned the name before, check tlie word which will indicate 
that fact. Score by allowing ten for each hole correctly fdled ; 
five for each hole tilled with the second choice (i. c,, 3A merits- 
5) ; three for aipy one of the first or secniul choices iiiisiilaced 
('for instance, 2 or 2A in ninnlier 5 hole) ; score zero for a 
hole left vacant, minus two for a hlaiik block in any hole; and 
minus three for any of the set of ten blocks which have no 
connection with the " drug store.” 

Record the results on ])lank simdar to the fuUi^ving form: 
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School Grade . , . 

Name 

Age (yrs. and mos.) Boy or Girl 

Teacher . 

Picture Completion Test (Color) 

Time 1 2 3 4 5 

Score 6 7 8 9 10 

Remarks 


Whole idea, at first, mid-way, at end, afterwards, 

What is it a picture of? Why?. 

What is the season? Why?. 


The Picture Completion Test, following the method indi- 
cated, has been given to about ninety children between the 
ages of eight and twelve years inclusive. The results to date 
of the standardization of the test are given in Table 1 . 

Table 1 

PicluTB Complelion Test, 


Age 6 7 8 9 10 11 12 Adult 

Median Scores 32 64 64 75 75 80 85 75 

RE. (11) (16) (18) (5) (10) (7) (5) (12) 

Median Time-= 6-10 8-14 10-35 ‘ 6-05 5-20 4-54 4-00 4-33 

P. E. (1-10) (2-14) (3-15) (2-15) (2-05) (1-10) (1-00) (1-05) 


Tabic 1 shows the median scores and median times in 
minutes and seconds for the performances of children' of the 
various ages. It is to be noted that the adult score (fifty 
cases) docs not indicate a better performance than that of the 
older children. 

Iji Figure 5 the relationship existing between the score and 
the time, between the years eight and twelve, where we have a 
reasonable number of cases, is clearly shown. The score in- 
creases as the time decreases. The score line as a whole shows 
a decided improvement with age, and without doubt the 
younger side of the time line will show up as well when we 
have obtained a larger number of cases. AVe may expect a 
normal child of ten years to make a score of seventy-five in 
five minutes or less time. 

The range of performance is made large by some excep- 
tional cases, but the norm ” is probably sufficieiitly indicated 
by the luijubcr of cases thus far tabulated. Some of the 
exceptional cases may be mentioned. 

The college Freshman above mentioned seemed unable to 
6 
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Fig, 5 


see any unity to the picture, and in the majority of the depres- 
sions he placed insets chosen at random. He seemed nnahle to 
associate the different elements of the situation and secured a 
very low score (twenty- two) in a very long lime (fifteen 
minutes). This disconcerting result led to other inquiries in 
regard to the student which are not pertinent to this dis- 
cussion. 

On the other hand, certain very young children made ex- 
cellent scores in comparatively short times. The comments of 
one little girl may be added: ‘'Now what do you s’pose the 
baby wants?" Again, "Now if I pvit that chocolate in there, 
it will be winter, hut this ice cream will make it summer, and 
that's what I want it to be." " He wouldn't light his cigar 
with a glass of water," " He wouldiVt be turning orangeade 
into a plate. Oh, I see, there's the glass." " I guess she'd 
rather eat a cone than eat soap." Monologues more or less 
like the above were heard on many occasions. 

Even with some of the children who were considered by 
their teachers to be dull and unintelligent, we discovered a 
decided tendency to analyze the various situations first and 


A NEW PICTURE COMPLETION TEST 


365 


then deliberately set about to find the block •which best 
answered the conditions. They were interested and eager to 
try the test, and the teachers seemed to be willing to give 
considerable credence to llic findings obtained. The test is 
proposed as one oi a series of performance tests to supple- 
nient tests now in common use; the partial standards already 
oljtaincd seem to indicate that it may at least be depended 
upon to furnish vahiahle supj)lcnientary evidence. 



A PROGRAM FOR A PSYCHOLOGY OF 
LITERATURE 


By June \L Downkv 


What may be done in the way of devising special tests for 
both vocational and avocational guidance has been excellently 
demonstrated by the musical talent chart so cifectively elabor- 
ated by Professor Seashore and his colleagues. In a similar 
fashion tests should be standarcUzed for detennination of 
literary ability. Such material could be utilized to good pur- 
pose in giving advice to the college student in general and to 
the student of journalism in particular. A program for investi- 
gation with such ail end in view I have [ouikI precipitated in 
my cKiKvience in conducting courses on Literary Esthetics and 
English Composition,— the latter iucluding work with the 
Short-Story. 

For convenience this program may he considered under four 
main heads: 

I. General psychological points of view significant for liter- 
ary criticism and comprehension of the diEercnt forms of 
literary production. 

II. A listing of a few of the possible experimental investi- 
gations that have a specific application to the psychology of 
Uterature. 

III. Suggestions as to possible diagnostic tests of literary 
ability, 

IV. Consideration of possibilities in the way of stimulating 
literary invention by utilization of devices for initiating and 
controlling imaginative ,worlc. 

I. General Points of View and the Psychology oe 
Literature. 

In consideration of psychological theory, the most important 
item is, probably, the relation of the instinctive life to charac- 
ter-creation and to plot-stnicturc. Here the Freudian and allied 
psychologies alTord many tempting points of departure which 
need not be rehearsed at this time as recent expositions will 
vsuggest themselve.s to every reader. But technical studies of 
the various methods of creation of cliaracters from the stuff 
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furnished by life are yet to bd made. Such methods include 
fusion of two or more personalities into one; or splitting of 
a character into two, as Dickens split his father into Micawber 
and Tnrvcydrop; ,or doubling of a character so that the same 
trait is variously jicrsonifird. The varying skill qf authors 
in delineation of men and women characters also deserves a 
fresh review in the light of modern sex psychology, partic- 
idarly psychic hisexiialisni. 

The recent rcciiisting of the logic of the emotions with its 
illiiininating discussion of emotional displacements and trans- 
fers ; of eJiective compensations and diffusion of moods, is 
also most promising for a rationale of certain literary effects, 
A [)articLihir api^lication occurs in the scrutiny of literary syi:i- 
bolisin l)y Freudian and allied methods and the tracing of its 
analogies with dream- constructions. In fact, the whole field 
of the Unconscious in its relation to creative processes is being 
explored in a new and fruitful way. 

Of course llie enigina of the literary temperan]ei7t is not 
permitted to slip into .the background, — the newer points of 
view suggest so many Lcin[)ting analogiCvS, if not actual identi- 
fications, with states well known to the psychiatrist. The con- 
cept of Pathological Lying, for example, fairly teases one by 
its insistence upon recognition as a bigbly honorable and profit- 
able departure from the .normal, if utilized in a monetary and 
not a monitory way ! 

II. ExrFXurFNTAL Investigations and the Psychology 
OF Literature. 

Under tliis general head wc may cite in some detail experi- 
'mcintal investigations which have a direct bearing upon the 
literary craft, 

1. Mental Imagery. In broad outline one may include here 
the intensive studies that have been made of Mental Imagery, 
inclusive of both illustrative imagery aroused in the reader and 
the imagery that is inferred as present in the writer. Certain 
discussions relative to the value of the so-called Method of 
Style will be recalled in this connection with the resulting 
recognition of its limitations but also realization of practical 
possibilities inherent in a coniprcheiisive application of it. So, 
too, certain conclusions concerning the most effective forms 
of literary suggestion have crystallized. 

One oLitcoine of experimentation on concrete imagery has 
been a growing realization that fhe old-time classification of 
images on the basis of sensory quality, visual, auditory, cutane- 
ous, and the like, must for many purposes be superseded by 
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classifications that emphasize other attributes of imaginal 
states, such, for example, as persistence versus evanescence; 
plastic versus diffluent equalities ; abstractness versus particU' 
larity; spontaneity versus effortful control. The various 
possible localizations of the image, so thoroughly detailed by 
Dr. Martin/ arc also of considerable importance from the 
standpoint of the literary craft. 

The study of the image leads directly to a study of the 
imagination and to experimental investigations of the differ- 
ences between the imagination and the memory image. In 
such investigations we come upon attempts to uncover the 
roots of ,th^ creative imagmatioii and to list individual differ- 
ences in methods of Invention, varying from the nakedly 
intuitional to the deliberately combinative. At present, we 
find a large appeal ,lo biographic material hut with hints here 
and there of possibilities in the way of experimentation. 

The practical significance of individual difTerences in imag- 
ery processes is very evident when one approaches the niatter 
from the angle of actual composition. In my work with 
students whose mental processes I have cross-sectioned I 
have grown accustomed to the halUmarlc of certain iniaginal 
predispositions. 

For instance, I may cite a talented girl, preoccupied to an 
extraordinary degree with the sound qualities of the external 
world and the sourKHmages of the inner. This preoccupa- 
tion is evident in comi:)osition in her choice of .musical words, 
her sensitiveness to rhythmic aaid melodic cITects, and her 
-modulations of voice in reading her very charming sketches. 
With this auditory preoccupation — a preoccupation so intense 
that she winces at harshness of voice-quality or hardness of 
phrasing, — there goes a keen organic sensitiveness but only 
dim and fugitive visual images. Her stories arc charming 
in style but vague in plot; her characters, who speak to her 
in varied voices, rarely cross ,the threshold of the visible. Her 
productions possess emotional but not dramatic nuance ; and 
she finds it impossible to write ,a pliotoplay. She should 
excel in the jpersonal essay mid should be encouraged to try 
her hand at writing poetry. In contrast is a second student 
whose stories lack all charm of style but who shows amazing 
facility when asked to outline scenarios for moving-pictures, 
because, as she informs me, it is just in true photoplay fashion 
that her visualized characters perform jfor her on the stage 
of her mind. 

i"Die Projectiotismethoclc u. die Lokalisatioii visuellcr u. auderer 
Vorslellungsbilder,’^ Zsch. f. Psychol, 1912, 61, 321-5*16. 
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2. Inner Speech. T. he verbal iniag'e in its various forms 
lias particular interest for the student .of literature since it 
funii.shcs^ the actiuLl .stuff out of ^vluch literary dreams are 
nuide. 1 he classilicatioii of its forms into auditory, vocah 
motor, and anditnry vocal-niotor is .assuredly not of theo- 
retical interest only. Complete freedom of the auditory phase 
of ij)ncr S];eech is in niy experience with reagents not com- 
mon. Such freedom, when achieved, would seem to afford 
a basis for an almost infinite variety of auditory mimesis or- 
dramatic impersoiKUions. One might expect if to issue in 
great range of stylistic effects, particularly in character de- 
lineations that depend largely upon speech-rhythms and flex- 
ibility in accent and emphasis. On the other hand, when the 
inner spcecli is acoustic-motor the writer during the act of 
composition would seem to have a fairly distinct conscious- 
ness of himself ns spciiker ,or orator. With this distinct con- 
sciousness of agency there may go set personal rhythms that 
the reader njipreciatcs to the fullest extent only when hearijig 
the writer read aloud his own compositions. In iny experi- 
ence the individual employing auditory-kinesthetic inner speech 
with its personal coloration has frequently shown oratorical 
gifts that jnay be lacking in the individual whose internal 
phrasing is more purely auditory, although if the latter be 
drajuatically gifted his imitation of the inner voice may achieve 
a range of variation quite beyond the capacity of the less 
detached creator. Often the individual ,wl^ose inner speech 
is ])urely Jcinc.stlietic exhibits an insensitiveness to harsh com- 
binations of sounds that limits very decidedly his stylistic 
acliicvenients. His relatively slight preoccupation with audit- 
ory nuances, even on the sense-level, is often evidenced by 
his colorless and characterless reading aloud and his confession 
that he has no notion at all of what his own voice sounds like 
or his description of it in ludicrously false terms. When 
he desires enforcement of Che sound of words he is apt to 
have recourse to actual reading aloud. There may, however, 
exist with the vocal- mo tor internal speech a sensitiveness to 
kinesthetic ease that will lead in composition to a choice of 
word-combinations that may be rapidly enunciated and so 
develop a style of .great rapidity and fluency. 

3. Stylistic Details. Allied to the investigations of Inner 
Speech are experimental expositions of such lUterpy devices 
as a.ssonancc, alliteration, onomatopoiea and the like. Much 
remains to be done. Thus onomatopoiea has been considered 
chiefly from the auditory side, as a verbal imitation of natural 
sounds. But other forms exist, such as imitation of gustatory 
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and CLilancoua cfl’ecls hy vocal devices; suggestion of emotional 
tempos hy kinesthetic rhythms; and conveyance of mood qual- 
ities through enii)loynient of vowels o{ tlie pi'oper pitch and 
timbre. Experimental tests of the varying aftective values 
oC different vowels and cousuiuuils liave been made !)y Roljlee 
and Washburn,- and !)y Givler.’' The latter has intide an 
extensive study of the i).sycho-i)hysiological eOecL of speech 
elements as mere tones apart from tlieir selling in a meaning- 
ful scheme of sdv\ihIs and sought to deter mine the u^e^tor and 
emotional value of the characteristic tonal patterns of a luuii- 
ber of English poets. 

A report “ On tlic Psychological Response to Unknown 
Proper. Names ” is reported Ijy English and Alpacli/' a hit 
of research motivated l)y a desire to determine the amount 
and kiixd of imagery called out hy proper names and to test 
Cla[jaredc’s suggestion that Word-Physiognomy plays an 
iinj)ortaiit part in determining visiialization of iiiikiiown per- 
sons. A companion study by do Laski '' details Dickcjis* meth- 
ods of obtain in g and a]q>lyiug names to clraracters. An almost 
unlimited held of work is suggested by sncli studios. 

Investigation of oilier stylistic details also deserve con- 
sideration, Many of the suggestions cm bodied in Spenccr^s 
“ Philosophy of Style *Dight with profit he givtm experi- 
mental treatment, such, for example, as bis observations con- 
cerning periodic and loose structure and the functioning of 
attention in grasping (iieaning. Rovvlaiurs " report on “The 
Psychological Experiences Connected with the Different Parts 
oE Speech “ also suggests more extensive investigation. 

The enlargement ,of the span of the inner speech by the 
utiliy/ation in composition of the melodies and rhythms of oval 
speech or highly automatised colloquial habits is in line with 
the attempt to convey meaning with the least possible demand 
upon effort of attention. Through racial habits, words have 
become so thoroughly established in certain associative con- 
nections that if wrilteu composition adopts the style of oval 
speech, a glance of eye suffices to convey meaning and to 
induce aj)perccption of the content. That the mind is active 
even in the regulation of ocular niovenients is shown by the 

“ "The Affective Vnliics of Articulate Sounds," Amcr, Jour. 
Psychol, 1D12, 23, 5?t)-583- 

^ "The Ps3'c ho -physio logical Effect of the Elcmcnt.s of Speech in 
Relation to Poetry," Psychological Monographs, No. 82, 1Q15, 1-132. 

‘Wjiier, Jour. Psychol, T91G, 27, 430-iljii. Ibid, 28, 436-S4.V 

® " The Psychological Attltiicle of Charles Dickens toward Sur- 
names,” /Inter. Jour. Psychol, igi8, 2Q, 337-346. 

^Psychological Monogra{}l\Sj 1(307, No. 32, 1-41. 
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fact tliat tlie eye moves by big jumps ,in taking in nouns, 
verbs, and , adjectives familiar to the reader's associative 
habits but that it must fixate more hesitantly in reading prep- 
ositions and other connectives. A style weighted with many 
of these latter parts of speech will be slowly read in com- 
parison with one that makes sparing use ,of relational words. 
A written style modelled closely after oral style will require 
as little effort to understand as your neighbor's gossip about 
hoiiseliold alTairs, 

An extensive utilization of oral speech rhythms and habits 
results frojii the custom of dictating one’s compositions. The 
inforinal style of such composition may differ in many details 
from the closely packed style of labored composition. But 
it may have its limitations; its very transparency may not be 
ail uiiinitigatcd viitue since the meaning conveyed may slip 
off consciousness as unobtrusively as the gossip to which we 
likened it. The speed with which a composition may be 
compreliended cajinot be cited as evidence of aJl-inclusive 
merit. It by no means follows that all the effort of attention 
withdrawn from the form of an article will be given to its 
content. Content and form are too intimately associated for 
that. In art especially, form and content become one and in 
prose and poetry the intricate interweaving of word and thought 
may be jis essential to the effect on the whole as is the cofii- 
binatioii of rhythm ciud tone in music. Limpidity of style 
may be quite distinct from conversational ease, 

4. Rhythm. A detailed consideration of the psychology of 
rhythm has, of course, its place in a psychology of literature. 
Many possible applications suggest themselves. Patterson's^ 
recent work with its suggestion of ways of testing the time- 
sense will occur to the reader. 

5. Literary Enipiitliy. As a general concept this involves 
consideration of the attitude of reader or author toward the 
characters and emotions presented in novel, drama, or poem. 
Three typical forms of reaction may he noted, although the 
complexity of relationships involved and the possibility of 
transitional forms should not be overlooked. There is, first, 
the detached attitude, that pf the critical, and at times dis- 
interested onlooker or spectator. Such a reader often pro- 
jects him.self visually into an imagined scene ,but when he 
docs so lie appears on the outskirts or margin. His reactions 
are cool and impersonal but often very constant and of critical 
value. There is, secondly, the reaction of the sympathetic 

T "The Rhythm of Prose/' 1917, N. Y. Cotuvibia Univ., xxiii + 177. 
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])iirticip;inL who takes upon himself the emotions and condi- 
tions portrayed. There is warmth of peM'Sonal consciousness, 
and rich orj^anic and defivntely cgoceutrie application. The 
reactions of such reagents arc apt to be variable, incalculable, 
SLucc they may be blocker;! by inoiiiciiLary moods, or l)y the 
dispositional tendencies present at the time of reaction. A 
visual self-image may or may iiot constitute part of the reac- 
tion. There is, thirdly, a reaction which consists in intiniatc 
realization of the situation or emotion with its projection into 
the object or personality as a characterization of it. This is the 
esthetic reaction par excellence. It is, in its purest form, the 
rarest of the three. Vis nali ration of the self is very infrequent 
in this third form of reaction for in this ease the warmth of 
personal realization suffuses the pbject rather than the person 
who reacts. 

Technical studies of the various functions of self visualiza- 
tion which, have been made by Dr. Martin** should be care- 
fully examined by .the student pf literary craftmanship. In- 
vestigations of the forms of self-projection occurring in 
literary appreciation have been published by myself.'^ 

Many details of literary nicLhocl find their explanation in 
the relation of self to fhe literary experience. The demand 
of the average reader for “sympathetic” characters testifies 
to his assumption of the participant «attitiide. So, too, the 
creation of the " arbitrary ” character tor plot purposes. Even 
so technical a matter as the telling of a story in first, second, 
or third person form must be canvassed from the standpoint 
of the relation of grammatical form to cmpathic participa- 
tion. I have collected much material on this point, which 
cannot he cited here. 

6. Hypnotic Devices. The suggestion that art makes use of 
many of the devices of hypnosis for achieving its effect is not 
a new one. I have, however, been interested in working out 
a program for listing and testing such devices, which would 
include not only the utilization of metrical effects, and the 
use of the l^efraiu in both prose and poetry, but also such 
applications as occur in the “gag” of the stage, the Dickensian 
stereotyped gesture, and ^above all, the utilization by the poet 
and dramatist, consciously or unconsciously, of the actual 
technique by which the hypnotist induces a state of fatigvie 
or fascinated attention. 


Loc. fi/., .183-513, 

^"Literary Self-Projection,'^ Psychological Review, 1912, jg, zgS-Jir. 
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III, D/AGNOsrfc Tlmts of Liteuary Adility. 

TIk: scJLixli for tests is one so recently initiated that 

at j)iast one caji init ijidicaic the fields which the prospector 
nmy take over with some hope of success. 

Thus Miiridiy in " An Experiniciital Study of Literary vs. 
Scientific Types'! lias made an interesting attempt to dis^ 
cover diagnostic characteristics of tlicse two types, by use of 
the assnciatioii iiielhod. 3'liis method is capable of standard L 
xation and is most promising. 

Gordoids’^ Disscctcd-Story Test” might easily be made 
into a test of linguistic facility. Much of the work with 
Ink-Dlots could be utilized in devising tests of the fertility and 
flexibility of the visual imagination. Ratings as to personal 
qualities of style might he obtained by application of GivlerV® 
method of testing the auditory and kinesthetic effectiveness of 
personal tonal patterns ; while Patters oiff^ suggests a way of 
selecting i)y tests individuals with an aggressive time- sense.” 

Ill niy experiments on literary esthetics I have chanced upon 
a number of suggestions that might be developed into standard- 
ized tests of literary ability in its various forms. 

Thus the imaginative versus the reminiscent type of mind 
is revealed by tlie percentage of free images released by read- 
ing properly chosen literary selections. 

The prosaic mind niay be differentiated from the poetic type 
by its reaction to various figures of speech. The latter type 
assiiniiates the figure in an emotional and sensuously rich con- 
text and frequently succeeds in achieving a fusion of different 
mental contents correspondent to the literal and figurative 
portions of the simile or metaphor. The prosaic or logical 
type of mind pounces upon a literary comparison as a thing 
in itself and often condemns it as incongruous. The ease with 
which such types of reaction may be uncovered is evident 
from the fact that students in my classes have been able by 
use of a simple questionnaire to identify the most literary- and 
the most literal-minded members of a group tested by them 
without previous knowledge on their part of the general 
make-up of their reagents. ^ _ , 

An experiment that I have found of great value in giving 
me insight into the type of mind of student- writers consists 
in getting the freest possible reactions to a list of one hundred 

10'' Ah Experimental Study of Literary vs. Scientific Types," A met. 
Jour. J\';ychol. I pi 7 , 28, 238-262. 

Psycholo(}\cal PuUcthi, 1917, 14, 66. 
df. ' 

1^ Loc. n'r 
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carefully chosen words. The following types arc revealed. 
Firstj those subjects who react to the detached word l)y clehning 
it or giving a synonym or some form of phrasal completion, 
a form of reaction very frequently found among subjects- with 
a legal or scientific turn of mind. Secondly, n numerous 
group who respond with a dchiiitc image of the thiJig named 
or with a complex feeling of rich content, of incipient imagery. 
This reaction is, perhaps, the nvost conuuon one and is den- 
nitely more concrete than the preceding. Thirdly, a few re- 
agents show a tendency to treat the word as a thing-in-itscif, 
quite apart from its meaning. They may react to it as to a 
visual form, a tiny arabesque of lines that may release atti- 
tudes as would bigger visual patterns. The bearing upon 
literary composition of such a reaction is not obvious, much 
less so than the treatment of the word as a musical tonal 
affair, with primary appeal to the auditory sense. A fourth 
group of reagents report emotional and mood-values for 
words rather than intelligible meanings. And in this connec- 
tion a distinction is made between emotional words and so- 
called atmosphere words. One subject reports, Emotional 
words give ME a mood or feeling. In atiiiosphere words this 
feeling belongs to the words themselves/' A distinction 
which marks off, as in the case of literary empathy, the highly 
esthetic from the inorc crudely emotioiml attitude. It is 
among this last group of subjects that we must look for keen- 
est sensitivity in handling words, although such sensitivity 
does not guarantee imaginative synthesis of material in plot 
structure or character creation. As an interesting sidelight it 
is worth while observing that these types of reaction to words 
in many respects parallel those discovered by Bullough^^ in 
his investigation of reactions to simple colors which he listed 
as (1) the objective; (2) the physiological; (3) the associa- 
tive; and (4) the character reaction. 

That the Order of Merit Method in comhinatioji with cor- 
relational coefficients may be used in forming an estimate (1) 
of the esthetic taste of the reagent and (2) of his usableness 
as a reader for selecting productions that would he widely 
popular is shown by my experiments on the affective and, 
esthetic judgment of -poetry^” and " Emotional Poetry and the 
Preference Jndginent.”^*^ A recent report' on Expo ri men ts on 


^^"The ‘Perceptive Problem^ in the Aesthetic Appreciation of 
Single Colors," British Jour, of Psychol., igaQ, 2, 

The Iinngina! Reaction to Poetry. [Jniv. of IVvo. liiilL No. 2, 
1911. 

RevietVj 1915, 22,' 259-278. 
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a Possible Test of Aesthetic Judgment on Pictures'*'^ indi- 
cates with considerable precision the exact course to pursue 
in working out a scale for measuring taste in its application 
to any sort of sensory material. 

IV. Stimulating Literary Invention 
The proposal to stimulate the creative processes by an un- 
derstanding of tlieir psychology sounds somewhat fantastic, 
particularly to those intimately acquainted with the whims of 
the creative temperament. None the less it U a tempting 
proposition of applied science. What siich a proposition really 
amounts to is the administering of training under guidance of 
a thorough understanding of the creative imagination in gen- 
era! and of one in particular. But if the program for diag- 
nostic tests is as yet composed mostly of vague suggestions, 
the present program is limited to expression of vague hopes. 

In part, of course, the devices for increasing literary pro- 
ductivity are identical with those that would be presented 
under any project tor advancing mental efficiency: Hcunomical 
ways of collecting and classifying material; development of 
habits of observation; schemes for overcoming inertia and 
mental laziness. Journals that deal speclhcally with the au- 
thor's craft have much valuable advice to give along these 
lines. Think into your typewriter,” the student of journal- 
ism is taught at Columbia^ an excellent habit to form if one 
would prevent the vapor of inspiration from diffusing itself 
upon the desert air. " Never stop at the end ” is the advice 
of a prolific author who \va^ wont to dovetail the end of one 
novel and the beginning of a new one, ** Leave an unfinished 
sentence, an incomplete paragraph, a fragmentary chapter as 
a stimulus for your next period of work." Such admonitions 
convince ns of the real insight embodied in the observation 
of a famous sfiort-stury writer, that many have a talent for 
writing but few talent for being a writer. 

Let us attempt, however, an analysis at closer quarters of 
certain aspects of literary Invention that are open to manipula- 
tion. So far as plot-making is concerned what is essential is 
the acquisition of the proper mental set. Such a patterning of 
consciousness may be very deliberately developed by proper 
exercise if one start with a modicum of capacity. One may 
learn to expand the conversation overheard on the street-car 
into a whole novel ; one may acquire skill in persuading the 
Story-Book Girl seen on the Sub way into returning to her 

OaUch, GLscock & Washburn ■. “ EjcDerimcnts on a Possible Test 
of Aesthetic Jiulgmeiit of Pictures." Avicr, Jour, of Psychoi, iQiSj 
333 ' 33 (^^ 
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home between cloth-covers by issuing the invitation again and 
again. One may, indeed, acquire the habit of having inspira- 
tions as one cultivates a taste for olives by a little initial hero- 
ism, In a number of cases I have had a chance to watch the 
plot-making set develop in students, in spite of the unfavorable 
conditions attendant upon a routine college course and limita- 
tions in the way of time. Usually within two years one can 
begin to notice considerable increase in facility and fertility 
in 'plofc-construction. What might be accovupUshed by further 
extension of time I do not know since college authorities have 
a constitutional objection to one's inviting one's best students 
to indefinite repetitions of a course! 

The mental synthesis underlying character-creation lies at a 
deeper level than that of plot-synthesis. It centers, I suspect, 
in the instinctive life of the individv^al. Investigations on the 
imaginary companions of childhood have given me some sug- 
gestions as to possibilities in the way of exploratiaii of ten- 
dencies but as yet no confidence in any method of stimulating 
character-synthesjs- 

Quite as important as the acquisition of proper mental sets 
is the control of inhibiting ones. The inhibition of one atti- 
tude by another is the underside of that doctrine of formal 
discipline so dear to the popular mind and so little emphasized 
in its unfavorable aspects, If the attitude of suspended judg- 
ment and infinite caution inhibits confidence in one's inspira- 
tions let us recognize the dangers of scientific training for the 
poet. If psychologizing inhibits dramatizing, let us psycholo- 
gize with discretion. If, on the other hand, inhibition of any 
particular mental set be due to ignorance of possibilities in the 
way of manipulating different sets of mind, let us discover the 
proper methods of manipulation. If necessary, we may emu- 
late William Sharp and synthesize our critical tendencies into 
one personality and our poetical into a Fiona MacLeod. 

One of the strongest forces inhibiting creative work is self- 
distrust, Few realize that just being one's self is the likeliest 
way of achieving originality. How very great our unused 
possibilities are we may never realize until the brakes are 
thrown off by some strange accident of the spiritual life or by 
the momentary intoxication of wine or hypnotism or love. If 
we could discover a scientific and ha rm less method by which 
we could let ourselves go at will many of us might change 
from conventional everyday people into charming Patience 
Worths. If the Ouija Board be the best method for manipu- 
lating such transformation, by all means let us adopt it as a 
training instrument for the literary imagination! Something 
similar in the way of stimulating the imagination by sensory 
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automatisms I have attempted occasionally, utilizing crystal’ 
gazing and shell-hearing. ' My material is too meagre to justify 
a report, but it encourages further work. 

James, apropos of his famous .suspicions as to the range of 
human energies, has indicated in his delightful fashion the 
checking of activity by various forms of inhibition, " Social 
conventions prevent us from telling the truth after the fashion 
of the heroes and heroines of Bernard Shaw. Our scientific 
respectability keeps us from exercising the mystical portions 
of our nature freely.” James suggests that we map out 
human possibilities, mental and physical, in every direction 
and then work out from biographical material the methods by 
which every type oi man may be energized. The suggestion 
is worth following. 

One of the most promising points of departure is the free- 
ing of energies through the social instincts. Wc may recall 
Wallas’ discussions in the “ Great Society” of the possibilities 
inherent in collective thinking if we could once master its 
technique. Recent war-programs indicate that such technique 
has actually been evolved under stress of circumstances and 
that faith in the possibilities of social thought has more than 
justified itself. Collective imagining in the realm of the artis- 
tic has a more problematic sound, and yet it has frequently 
proved its value in dramatic and architectural achievements 
and in the making of epics and ballads. 

The composite story, the product of class-invention, has in 
my experience proved definitely superior to what the average 
student is able to achieve alone. The fertilization of the in- 
ventive processes of one mind by those of another; the multi- 
plication of associations by social suggestions; the general 
emotional stimulation due to social contact, deserves serious 
consideration as one of the most profitable means of energizing 
the student. Its technique should be worked out, 



A NOTE ON MENTAL TESTS TOR NORMAL BOYS 


Dy Forest Cooke, NordhofT, California 


In (lie hope that mental tests niijflit prove to be of value in teach infj 
normal boys, groups oC Serial tests, siniilaf to those used hy Wallin, 
ivcrc given at the beginning and close of the school year to the boys 
of the Thacher School. These boys were of high school age, sup- 
posedly normal in intellectual aliility, with perhaps more tluui the 
avectige cultural advantages. The result of the tests was to establish 
jionps which conform to those cpiotccl by Whipple in liis Mauvai of 
Merita! and Physical Tests, but are in general above tlicm. Tlic im- 
provement shown hy different boys during the year was of interest and 
vaUie to the teacbers, as the teats themselves will probably be when 
we have had more experience in interpreting them. As it was, our 
judgments were in many eases con firmed or assisted by the results of 
the tests, A third advantage appears in the been and wholesome inter- 
est awakened in some of the boys in improving their minds, similar 
to the interest which the physical tests, which we have been giving 
for some years, arouse in improving their bodies, There follow 
accouJits of the several tests given. 


I. Association test — 
miiuitcs 1 

write 

Fall 

as many 

words as 

possible 

Spring 

in three 

Age 

No, 

Average 

Best 

Worst 

Average 

Best 

Worst 

IMS 

15 

63.3 


50 

70 

90 

54 

16 

14 

54,3 

76 

43 

64,1 

76 

41 

15 

12 

57.2 

78 

39 

60,1 

78 

46 

14 

7 

46.3 

55 

39 

S3 

74 

35 


Tlicse rcsiih.s arc considcriibly higher than the published results of 
Pyle for normal boys, There is a distinct correlation witli age and 
with what teachers would call brightness. The younger boys and the 
poorer boys were found to make much use of rhymes in making their 
tests. Of course, the most valuable part of the test was the character 
of the words in individual tests. It was interesting, for instance, to 
notice that the only boys who mentioned girls were the ones who in 
their daily life have least lo do with them. 

II. Cnucellatiofi Test— crossing out A’s from Stoelting's forms No. 
55031-E. Time 135 seconds: 


Age 

n-18 

16 

15 

14 


Average 
159 out of 162 
143 out of 148 
138 out of 141 
125 out of 130 


This test shows direct condition with age, also with wluit in indi- 
vidual eases, we call careful work. The boys who were poor in studies 
were also slow in tills test. On the other hand, some good boys were 
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also slow. The test is a good indication of the careful or "sloppy'' 
boy. It also suggested in one case eye trouble. 

III. Word Building — write as many words as possible In five minutes 
from given letters: 



Pclll- 

— a e 0 b in t 

Spring 

—a e i r 1 

P 

Age 

Average 

Best 

Worst 

Average 

Best 

Worst 

17-1 a 

17.9 

27 

13 

23 

29 

16 

16 

15 

23 

9 

19.1 

24 

12 

15 

16 

22 

10 

IS 

24 

13 

14 

12 

19 

3 

16.3 

23 

9 


These results are notably better than Pyle's. 

There was clear improvement during the year, and an obvious cor- 
relation with age, but no certain correlation with excellence in studies. 


IV. Sentence Building — write as many sentences as possible in five 
iniimtes, using three given nouns. (Massclon method). 



Fall {citizen f horse, decree) 

Spring {bell, 

ground, owner) 


No. of 

Character of 

No. of 

Character of 

Age 

Sentences 

Sentences 

Sentences 

Sentences 

17-lfi 

6 

19.0 

8.8 

21.6 

16 

4 

13.6 

6.8 

15.4 

15 

3.8 

14.2 

6.9 

16.1 

14 

3 

16.4 

5.6 

14.0 


The character of the sentences was determined by the number of 
words representing separate ideas. This test was valuable in indi- 
vidual cases to show the use of English and power of imagination. 
Some of the good boys, however, did poorly in this test. As in several 
others, the boys of sixteen did no better than the boys of fifteen. 

V. Addition — Six sums of three^ five-digit numbers. Time S3 
seconds, determined by the first to finish. 


Age 

Number solved right Number attempted 

Accuracy 

17-18 

2.1 

3.2 

65% 

16 

1.3 

2.6 

so % 

15 

1.0 

2.0 

50% 

14 

.66 

1.6 

41% 


There is a very noticeable correlation with age; a much less one 
with studies, though of value in distinguishing the mathematical type 
of boy. 

V. Immediate Memory — Memory span for digits, as in Whipple 
(p. 15 s, auditory method). 


Age 

Score in Mistakes 

17-18 

6.4 

16 

9. 

15 

12.3 

14 

7. 


VI. Deferred Memory Test — The. subjects in the spring were asked 
to make a list of all the tests which had been given in the fall. The 
result .showed a surprising correlation with school work, but little or 
no correlation with age, The boys who were poor in studies were all 
of them very low in this test. Some boys, however, doing excellent 
school work, were only average in the test. 

7 
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VII. Antonym Test — Twenty words sckctcd from tliosc iu Whii^ple. 
Time 57 seconds, cleteniiined by I he first to finish. 


Ago 

Average No. 

Best Record 

Worst 

17-18 

16.4 

19 

12 

16 

17.7 

19 

H 

15 

13.6 

18 

9 

14 

12.7 

17 

8 


There is ei very exact correlation with afjc; to a certain extent also 
with excellence in studies. But the way the test was given worked 
against the slower, but not necessarily duller, boys. 

VIII. Imiftcdiate Memory (me! hod of nt/ht (kuochitcs ) — A list of 
twenty pairs of words was first read, tbcii the first of cacJi pair, the 
second to be written by the subject. 


Age 

Fall Av. 

Best 

Worst 

Spring Av, 

Be.st 

Wonst 

17-18 

16 

20 

12 

17.2 

20 

12 

16 

14.3 

IS 

9 

15.4 

19 

10 

15 

15.7 

19 

10 

15,9 

20 

10 

14 

16 

19 

12 

16.1 

18 

14 


This tc.st (lid not show any correlation with age. Some of the 
younger boys did as well as many of the older ones. The boys wlio 
are poor in studies all did badly in this test. 

IX. Foi'jpi Board (Cpot/drtr(^ visual method) 

Age Time First TrialTime Third Trial 

16-18 16.5 13.5 

14-15 17.5 14.4 

Of tlic foiirtccn-year-old boys 100% bad improved Eiftcr eight inojiths 
Of the fifteen-year-old boys 55% had improved after eight nionlhs. 

Of the sixteen-year-old hoys 74% liacl improved after eight luonths. 

Of the 1 7' 18-y car-old boys 47% had ij 11 proved after eight nioiilhs. 

The correlation between this lest and excellence in .studies is very 
difficult to see. More .siirpri.sing still is that it seems to luivc no coii' 
iicction with excel leiic(i in hasehall. It is, however, of personal value 
ill dcterininiug the nervous, quick, or deliberate boys, 


X. Mil 

ryor Drawitiff 

( Traciiuj 

a star). 




Age 

1st trial av. 

Fastest 

Slowcs t 5th tv i al av , 

Fast 

Slow 

17-lS 

63 see. 

18 

91 

24 

13 

43 

16 

79 

.35 

1B3 

23 

U 

35 

15 

85 

30 

189 

29 

18 

60 

14 

137 

69 

310 

42 

22 

80 


As a personal study this test was very interesting, showing traits 
of nervousness, carefulness, persistency, or lack of concentration. Its 
relation to intellectual ability seems, however, to be most unccrUiin. 
Boys who tried the test a sixth time after an interval of a day or two 
were invariably faster than they had been in their fastc.st trial. 

Tlic general result of these tests luis been to cucoiirage the hclicC 
that there arc great possibilities in the study of normal hoys. A 
knowledge of mental Ic.stiug may become as important to a teacher as 
any other part of his propanilion. 
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Li'O I*KULA. }Vhiii IS Hojwi-? With a Special Litrotlnctioa 

hy Noriiuin AiikcII. The Mncinillau Company, New York, 1918, 
p. 21 1. 

This is a timely hook ((ealiiifr ^villi the problem of ''National 
Iloiiur*' l)Sych(>loKically. “National honor is the f unci a mental casus 
belli and the challen^fe of rccansLriiction Despite this fun cl a mental 
importance it lias heretofore been avoided. The question of national 
honor was enniUed from the progframs of the two Hague conferences; 
'riic League 'I'o Imi force Pence calls it “ non-justiciable ; the Inter- 
Allied laihor Conference did not recognize it; and the general public 
ha.s only a vague eoiiception of it. Oui* author upon these facts at- 
tempts to (lej’inc the prohlem and to determine a method of dissemi- 
iKiliiig its purjiorl aright, for it is “a bold and dangerous question." 
it i.s hard to <lcal with tins question becausa it is emotional in nature 
rather than rational and therefore delies analysis and rationality, 
Hccaiisc of tins natural evasiveness (as shown by one hundred and 
thirty-five citations of views) of the problem, and the universal in- 
ertia of the average mind to grasp its importance, as well as that of 
tli[)loiiiats to understand its psychology, a "new technique" is pro- 
posed. 

Oiir author suggests by way of a technique, that the mas.ses of all 
countries mn.st get rhi of the illusion that an economic sentiment is 
the motive of war. Universal peace is not to be hoped for in the face 
of thi.s cra.ss ignorance. Nor have statesmen and diplomats escaped 
this stupidity. 'I'lic, economic sentiment in regard to war " i.s a gross 
lilicl on humnn nature." There is an “ethical motor-spring" which 
I ran sc end any economic con.sidcration, and until this ethical consid- 
eration has been adjusted there will still be war. The fact is that 
men generally light against the mipmlitahlencss of war rather than 
for its ecoiuunic advantage. " will light not so long as they feel 
it is proli table, IniL so lung as they feel it is right. This impulse to 
right, regardless of material consequences, is the fundamental caii.se 
of war." 

National honor is llic generic term for all the ethical motives of the 
nations. We must not lose sight of the evolution of national honor 
through family honor, group honor, etc., np to that high primitive 
conception spoken of by Fraser in his “Golden Bough." Now the 
techni(iue for dealing with national honor must be based upon its 
biological .slgjiificance, and in consideration of tlie factors which make 
for a changing conception of honor. These changes which national 
honor must undergo in the course of say a dozen generations are: 

1. UncojiscjoiJ.s modifications of the original concept by each suc- 
ceeding generation. (Subjective variable.) 

2. The changes produced by war, national institutions, etc. (Ob- 
jective variable.) 

3. ]iach nation has its own code of national lionor. 

^|. Each individual has his own conception of national honor. 

''J‘hjis ralioiiahty and the flood of passing events are only means of 
adding to the long founded original quantity, which is more or less 
nncomscious. Therefore “ wdieii men go to war, though they know 
llicir country to be wrong rationally, it is not human nature foe them 
to really believe .so,*' The test of national honor for rationality is 
Lluis shown to give negative results at least in part, i. e., national 
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honor is irrational to some extent, and is therefore psychological 
(emotional). Furtlier tests of emotions show that next to their irra' 
tionality is their uniformity ami universality. We may confidently 
rely upon these characteristic.s to tide us over all crises. The uniform- 
ity of emotional response goes back to the gregarious instinct (coLi- 
sciousiiess ol kind). “The gregarious instinct kills more independent 
thinking than all the bad intellectual processes of our school systems.” 
(p. 115.) “In a word it is about the consciousness of kind that all 
other motives organize themselves, in the evolution of social choice, 
social volition, or social policy." (117.) The directness of response 
to stimuli also shows the emotional characteristic of honor. “The 
sensitiveness of honor therefore can have no relation to the clarity of 
reason." Another important quality of an emotion is intolerance, 
Tolerance is a matter of reason. 

The James-Lange theory of emotion cannot be applicable to the 
emotion of national honor, since there is no physical manifestation of 
a nation. If, however, we let the army represent the physical nation, 
an exact analogy may be assumed. Then we have a Jaw of national 
honor: “The sensitiveness and intensity of a nation's honor increases 
directly with a recognition of its relative military strengtii, and in- 
versely with the consciousness of the strength of an opposing Military 
Power." 

In accord with this law we find Germany since 1907 increasing her 
national honor in direct proportion to the strength of her army. The 
great war from Germany's viewpoint is “a matter of honor" now that 
she is a “world power." The emotion of honor too is subject to 
abnormal development. Napoleon's “ I'honncur ct la gioirc dc la 
patrie” and the pre.sent day “ Deutschtuin ” are cases. At such times 
we may infer that scmethiiig is going wrong with the political make-up 
of a nation, just as incipient physical diseases and pathological mental 
states react on each other in the human body. Where an individual 
for example has indigestion by reason of some unconscious fear (ob- 
jectivcless emotion), he will create some object (make some excuse) 
for his weakening physical condition. It is not surprising then in the 
case of a nation suffering from a hypertrophy of the emotion of 
national honor, that almost any trifling excuse may be olTercd to 
explain erratic functioning. 

Three courses are open to the future in regard to national honor. 
First we must evade the “tyranny of a phrase,” and supplant the 
emotional elements by "an International Code of Honor which shall be 
based upon universal principles of justice. Honor must be a concept 
capable of universal application. This will in turn imply international 
politics, and free discussion of points of honor within the nation. 
Also the moralized emotion of national honor will be a complex im- 
plying two parties— one nation cannot dishonor another without dis- 
honoring itself. Secondlyi an Internatioual Code of Honor may be 
brought about by all nations submitting all the elements of foreign 
policies which if disputed would involve national honor. At the hand 
of a Court of International Honor such policies would be stripped of all 
the dangerous emotional elements, and tend to rationalize international 
politics. A third procedure is to find an emotional equivalent for this 
“honor*' emotion which has caused so much trouble in the pa.st. Men 
love a good fight with all its dramatic possibilities and its hazard of 
success or failure, The national expression of this fight is war. Here 
it is possible to “ either check pugnacity or change the end, by resetting 
the scenes of international policies," 


Ciark Unwefstiy. 


J. W. SraowLs. 
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Joseph Petkrson and Quentin J. David* The Psychology of Handling 
Men J?J the Army. The Ferine Book Co., Minneapolis, 1918, p. i .cl 2. 

According to the title page, V the manuscript of this book was sub- 
mitted to the War Department and permission for its publication for 
distribution among Army oOTicers and soldiers was obtained under 
date of May M, 1918,” In the Preface the authors describe the gen- 
eral plan of the book in the following words: "The general plan has 
been to have each chapter, with a few exceptions, made up of three 
parts: the first hy the junior author, an army officer (Lieutenant 
David), in a popular and somewhat personal style, to influence the 
young officers in the principles to he discussed; the second by the 
senior author (formerly Asst. Professor Peterson of the University of 
Minnesota) on the psychological bases of the subject considered, this to 
constitute the main part of the chapter; and part three to embody 
phases of more iniiiiediate application and also quotations, experiences 
and opinions of army oflicers which would be useful to those persons 
for whom the book is especially prepared. Some of the chapters, 
however, consist of only two parts.'^ 

The first chapter, which serves as a general introduction, deals with 
the subject of instincts, which, according to the senior author, ''must 
be the basis of all appeals, of all stimulation to effort, to ambitions, to 
sacrifice, and to loyally. Leadership, diplomacy, the ability to inspire 
men to superb uni an clTort, and greatest of all, the faculty of making 
friends and enjoying the world with them, — these are the results of 
proper appeals to instincts" (p. I2f.). This statement is the keynote 
to the discussion of such topics as "Competition" in chapter two, 
"Play" in chapter three, "Teamplay" in chapter four, and it also 
underlies much of the discussion in the other chapters. "Leadership" 
i.s the subject of the fifth chapter, the psychological discussion being 
based largely upon Cooley’s consideration of the same topic in his 
book, " Ilnifian Nature and the Social Order/* The next chapter 
deals with " Principles of Learning," in which two classes of learning 
arc distinguished and treated separately: "(i) the learning of practi- 
cally new acts or of difficult combinations of acts only partly under 
control, and (2) the modification to a slighter degree and the perfec- 
tion of habits or movements already under voluntary control" (p. 93). 
The topics of ''Habit and Discipline," form the subject of chapter 
seven, and " discipline, as a condition in the men of the army, may be 
thought of," according to Peterson, " as a result of habit in the largest 
sense, including adaptation." But he immediately adds that discipline 
"involves not only case and readiness and cfticiency in the carrying 
out of orders, and in the performance of duties generally, but also 
endurance and morale** (p. 121). The last chapter which discusses 
" Loyalty," gives a rather abstract and more philosophical than psy- 
chological treatment and is perhap.s the least satisfying of all. 

Ill view of the authoiV admission that their discussion "is neces- 
sarily incomplete and tentative in many respects," we merely wish to 
bring out two points by way of suggestion for a future revision. In 
the first place, the treatment of the whole subject of handling of men 
in the army has been limited too much to the case of the young oflicer 
confronted by new recruits in the army training camp. And in the 
second place, that great mass of psychological literature on the' war, 
which has heen published since the beginning of this war, especially 
in England and in France, should receive at least some recognition in 
a later treatment of this important topic. L. R. Geissler. 
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The SuiiiJiicr Training School of P.sydiiatric Social Work conductccl 
by the Boston PsychotiatUic Ilospitiil and SuiUU College under the 
auspices of the National CoiiiiiiiUce for McMital Tlygicnc opened at 
Smith College, July 7th with an enrollment of 68 young 'women from 
21 states and as many colleges. The purpose of the scJiool was to 
give iji ciglit wcekii the theoretical haclc|^noimd iicces.sary lo prepare 
social workers to assist in the rehahilitalioii of soldiers .siifTcring 
from *' shell shock and other nervous and menliil disorders. ^ The 
courses which were olVercd incUulctl the following range of s\d)jec.ts'. 
Social Service, Miss Mary C. Jarrett, Boston rsychopathic Ilospital, 
Director of the school; Psychiatry, Dr. Eclitli Sj»aiitding, BccUortj 
I'lills; Clinical lectures, Dr. J. A. Houston, Northampton Slate Tlos' 
pital for the Insane, the clinics being held at the hospital; Sociology, 
Prof, F. Smart Chapin, Smith College; Psychology, Prof. David C. 
Rogers, Smith College; Mental Tests, Miss Ruth S. Clark, Smith Col- 
lege. A<lditionai lectures were given to the school hy the following; 
Dr. E. E. Southard, Boston Psycliopathic Hospital ; Dr, L. Picrcci Garic, 
New York City; Dr. Walter S. Feriiakl, School for Fecbic-Miiidctl, 
Waverley, Mass.; Dr, Adolf Meyer, Plupp’s Clinic, Baltimore, Md,; 
Dr. William Hcaly, Baker Foiiudatioii, Boston, Mass.; Dr. A. A. Brill, 
Ne-vv York City; Pres. Raymond L. Wilbur, Lelaiul Stanford Uni- 
versity; Capt. A. R. Bott, Mart House, Toronto, OnL; Capt. C, B. 
Farrar, Cobourg Military Mo.spilal, Cobourg, Out.; Dr. James J. Pnl- 
naiu, Boston, Mass.; Dr. H. W- Frink, New York City; Dr. Abraham 
Myersaii, Dr. Lawson Lowrey, and Dr. Jo.scphiiic Fo.ster, Boston 
Psyclropathic Hospital; Dr. Geovge Amsdeu and Dr. Charles Lambert, 
Blooiniiigclalc Hospital, White Plains, N. Y. ; Dr. George Kirby, Dr. 
H. A. Harrington, and Dr. Clarence Chejiey, P.syehiniric Institute, 
Ward^s Island, N. Y.; Dr, E. Flood, Mon.son State rios()Ual, Palmer, 
Mas.s. ; Dr. Albert Barrett, Psychopathic Ho.si)ital, Ami Arbor, Mich.; 
Dr. I-L A. Mitchell, State ITospiUd, Warren, Pa.; l)r. T, Tl. Ames, New 
York City; Prof. IL N, Gardiner, Smilli College; Dr. Frank P. Nor- 
berry, New York City; Dr. Herbert Hull, Marlileheud, Mass. Of the 
58 studeiiLs who satisfactorily completed the course, those who Iiad 
not previously had the required amount of practical work were as- 
signed to the following: clinics and hospitals for six months further 
training; Boston Psychopathic Hospital; Pliip(i’s Clinic, Bnitimorc, 
Md.; Manbattun State Hospital, Ward’s Island, N, Y.; Ncvivological 
Clinic, Ncav York City; Massachiisctt.s General Hospital, Bo.ston, 
Mass.; Boston State Hospital; Boston Dispensary; University Hos- 
pital, Philadelphia, Pa.; Charity Organization, New York City; Cornell 
Clinic, New York City; Society for Organizing Charity, Phihulclphia, 
Pa.; and Home Service, American Red Cross, Boston, Mass. 


The Committee on Classification of Personnel in the Army has 
imdertalceii the publication of a weekly periodical, entitled '* Fi’rsonnel” 
the first number of which appeared August 21, iqi 8. According to an 
editorial in that fir.st number Pcrsofuici will contain information on 
such topics as General Classification Work, Trade Testing, Pcrsoniid 
Needs of the Army, Assigning Men, Transfers, Rating of Officers, 
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Officers' Qualificalion Cards and important contributions to the field 
of Personnel." 


Coincident with the conclusion of the armistice the publication of 
Pcrsoioii’i has been discontinued. 

Hereafter in struct ions rcgurclmg personnel work in the field will be 
issued through letters, circulars and other standardized forms to the 
indivirlnals concerned. 

The personnel functions heretofore exercised by the Committee on 
Classification of Personnel in the Army will hereafter be carried out 
hy llie Pci’soniiel Ihanch, Operations Division, Gcjieral Staff, witli 
wliich ilic Coininittec has been merged. 


The following item is quoted from Peysonnel, Vol. i, No. lo, Oct. 23,. 
[918: “The new school for training personnel ofliccrs will be opened 
at Camp Sherman, Ohio, on Saturday, Oct 26th. The 67 men in this 
school have all been selected and no further applications are being: 
considered." 


We quote the following from a speech by the Hon. George M. Young 
of North Dakota, iji the Plouse of Representatives, September 14, 1918: 

" Upon our return here 1 concluded to see at once what had been 
done ill our own country in respect to the rehabilitation of disabled 
soldiers. First of all I called at the Surgeon General’s oftice, wlicre 
I found that cclucutioiial work was being carried on for the mental 
and pliysical rehabilitation of disabled soldiers in iS of the United 
States Army general hospitals. Surg. Gen. Gorgas first of all laid it 
down as a foundation principle that physical reconstruction should be 
defined as 'complete mental and surgical treatment carried to the point 
of niaxiimim; functional restoration both mental and physical, and to 
secure this result all methods recognized by modern medicine con- 
ducive to cure should be utilized.’ In other words, not only the 
ordinary means of medicine and surgery, including all specialties, but 
also all physical measures which are employed under physiotherapy. 
He declared that modern medical treatment does not end with physical 
cure, and that functional restoration is the final aim of the modern 
piiysiclairs and surgeons. Surg. Gen. Gorgas declared that the physical 
rehabilitation of disabled men is pecuTiarJy dependent upon their 
mental attitude, and that the educational work: should begin therefore- 
when the man has arrived at the stage when he begins to worry about 
his future, whether in this country or overseas. He said the first 
problem i.s to divert the man’s attention by simple recreation, through 
reading, pictures, ganics, handwork, and the like, with the view to 
securing a gciiinnc interest hi the attaining of some worthy end, the- 
end most certain to hold his attention and claim his best efforts in his 
future avocation. Hence by gradual steps he may be induced to sup-- 
pier lien t his previous vocational c.xpcneiice by academic, scientific, or 
technical instruction, or to choose a new vocation and begin prepara^ 
lion for it, if such a course is necessary. 

“Upon this broad foundation it is natural to expect that our recon- 
struction work in the United States will be more extended and com- 
Ijrchcnsivc than the work done in Great Britain.” 
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III the picccding issue of this Journal we piiblislicd a partial list 
of members of the American Psyclio logical Association who arc en- 
gaged in National Service of various kinds. In response to our 
request for information coiiccniiiig crrois or omissions wc have the 
following corrections and additions Vo report; 

Corrections : 

Dockeray, F. C., Captain, S, C. 

Dniilap, Knight, Major, S, C. 

Johnson, H. M., Captain, *S. C. 

Myers, Garry C„ Lieutenant, S. C. 

Additions : , ^ 

Angier, R. P., Captain, S. C. 

Batson, W. IT., 2nd Lieutenant Infantry, 

Cameron, Walter, Major, M. R, C. 

Langfeld, Herbert S., Y. M. C. A. 

Meyer, Max, Captain, S. C. 

Norcross, W. IT., Lieutenant, S. C. 

Reeves, P., Lieiitenaiit, S. C. 


Last summer the California Society for Mental Hygiene was founded 
under the presidency of Dr. Lillicii J. Martin, Consulting Psychologist, 
San Francisco. "The purposes of the Society are to work for the 
preservation and restoration of health in those suffering from mental 
disturbances; to prevent mental diseases and deficiency ; to help raise 
the standard of care for those in danger of such di.sordcrs; to familiar- 
ize the public with the proper Ircatnicnt of persons aflliclccl with 
mental d i (hen 1 tics." The last named purpose is to be accoiiiplishcd 
in part by a scries of publications which aim "to furnish a suitable 
mcdiuin for the dissemination of the ideas of specialists and practical 
workers in group and individual mental hygiene." Among the first 
publications issued is a pamphlet on "The Training of the Emotions" 
by Dr, Liliicn J. Martin. These publications may he obtained without 
cost by application to the secretary, Miss Julia George, 838 Phelan 
BuLlding, San Francisco. 


Earlier in the year the Council of the American Psychological Asso- 
ciation had voted that on account of the war the annual meeting of 
this Association at Christmas was to be omitted this year. After the 
signing of the armistice, the Coiinci] rccon.sidercd its vote not to have 
a meeting this year, It has now been definitely decided to hold a brief 
and somewhat informal meeting at Baltimore, on Friday and Satur- 
day, December 27th and 28tli, 

The sessions will take place in Room 305, Gilman Hall, IToniewood, 
Johns Hopkins University. The auuual dinner will he on Friday even- 
ing, December 27th, at 6 130 p. m., at the Southern Hotel. 

The program has been limited to papers upon psychological work in 
connection with the war. Owing to the short time at the committee's 
disposal^ it has asked a number of members in service to present 
papers, instead of following its usual cu.stoin of sending n general 
notice to the inembcrs of the Association, A number of members have 
already consented Jo read papers, and the meeting promises to he an 
interesting one. The general scheme for the program is as follows : 
Friday, December 27th, at 10 a. in, — a parallel sc.ssion svitli sections H 
(Anthropology and Psychology) and L (Education) of the American 
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Association for the Advancement of Science; Friday afternoon— a 
joint session v^ith these sections; Friday at 6:30— the annuai dinner 
followed by a business meeting and smoker; Saturday morning at f):30 
—a joint scssjoii with Section H; Saturday afternoon— a symposium 
upon ^‘Thc Future of Pure and Applied Psychology." 

Friday at 4 130 p. m., Professor E. L. Thorndike, the retiring vice- 
president of Section H, A- A. A. S., will deliver an address entitled, 

Scieutihe Personnel Work in the U. S. Army." At 7:30 p. m., Pro- 
fCvSsor E. F, Buchner, the retiring vice-president of Section L, will 
deliver an address entitled, "Scientific Contributions of the Educa- 
tional Survey." Among others, will be papers upon the work of the 
psychological examiners, upon the methods of the Committee on Class- 
ification of Personnel including the trade tests, upon the work of re- 
construction, and upon the investigations in connection with aviation, 
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